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A computer evaluation program, Crewstation Assess—
ment of Reach (CARII)>, was utilized to determine the effec-
tiveness of an evaluation designed for a single person
workstation on a two person workstation. The workstation
chosen for evaluation was the U.S. Army Helicopter OH-584A.
To compensate for the multiple person workstation, the
cockpit was defined from three points of view as follows:
the pilot while flying, the copilot while flying and an
observer in the copilot’‘s station. Through an internal
mechanism in the CAR program, a sample of*‘%}nk-men‘;;as
generated from the means and standard deviations of twelve
anthFopomotric measurements from the data of the 1970 survey
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of U.S. Army aviators. These link-men were then evaluated ;éa
for their accommodation to the 24 controls defined in the gi
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CAR should be utilized in the design process.
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1. INTRODUCTICN

Y
bwmap-‘ Statement of the Problem

The problem of this study was to determine the ef-
fectiveness of the design of a two-person (shared) work-
station by using a computerized evaluation method.dosigned
to evaluate the percent population accommodated by a single

person workstation,

Hypotheses

The hypotheses of this study are as follows:

1. By treating each operator location separately,
the evaluation will determine the percent of the population
accommodated exactly as if it were a single person worksta-
tion.

2. By ‘weighting’ the importance of each of the
operators stations, the optimal design of the shared work-

station can be determined.

Background and Introduction of the Study

Over the past 30 years, physical anthropologists have
been concerned with the documentation and description
of human body size variability and its application to
design., A significant problem continues to exist, how-
ever, in the communication of such Knowledge to the
wide variety of potential users, the design community.
(Panero and 2elnick,197%)

Thus begins the Foreword by Dr. John T, McConville to Panero

!
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and Zelnick’s Human Dimension and Interior Space. Dr. Mc-

Conville goes on to mention that one member of the design
group that needs this important knowledge is that of air-
craft cockpit designers. Woodson and Conover (1944) state
that applying human engineering in design is not an exact
science, They warn against considering the designer as an
average person or as the representative of the population
that will use the device, Panerc and Zelnick (1979) point
out that designing for the average is poor in that there
really is no ‘average man‘. They say that a man average in
stature may not be average in weight, sitting ere height,
etc. In fact, those men average in any four anthropometric
measure categories are iess than 24 of the population total.
Due to the researcher’s military flying experience,
the particular shared workstation examined will be that of
the OH-58A observation helicopter cockpit. The need to in-
clude human engineering in the military cockpit design task
was seen at least 30 years ago., This occurred when the
North Atlantic Treaty Organization (NATO) Advisory Group for
Aeronautical Research and Development held a symposium in
the Netherlands entitied "Anthropometry, Human Engineering
and Related Subjects." From this symposium came papers with
such titles as "Body Measurement in Relation to Work Spaces
in Aircraft" and "Adapting the Aeroplane to the Pilot”®
(AGARD, 1953), Even earlier than that, Fitts and Jones

(1947) analyzed factors contributing to *"pilot~error"
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experiences, among them the inability to reach controls
while operating the aircra¥t. The problems existing in air-

craft cockpits have been recognized for years, but unfortu~-

caw v e, -
'-‘l"'t',

| S

nately zome problems still exist. The need to examine mili~

tary cockpits, in particular helicopter cockpits, for opti-

S,

mal design is readily apparent.

In addition to designing a cockpit based strictly on
body dimensions, the factor of internal stress of the opera- r.
tor while performing in varied environments must be taken
into cor.sideration. Verdier (1960) breaks down internal
stross'inta two factors: physiological or physical stress -
and psychological stress. UWhen considering the possible 3
wartime scenarios in which the Army aviator may be found, :
both physioiogical and psychological stress could be at very y
high levels. If the aviator is to perform the many assigned
missions, the act of flying an aircraft must be nearly ‘sec-
ond nature’. A properly designed cockpit with displays and "
controls optimally located which permits the crew to func-

tion together as a team is essential.

Significance of the Study
The significance of this study is that it will demon-
strate to both designers and users of helicopters that com- .
puter based evaluation procedures exist that, although not
designed for the shared workstation, can and should be used

in the desigr. process to determine what percentage of the

user population can fit into and perform the required
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functions in the cockpit. Through the use in the design
stage, users will not be forced to adapt to a poorly

designed final product.

Definition of Terms
OKH-38A: An OH-35B8A (Figure 1) is a four seat aircraft
made by Bell Helicopter that is used mainly in scout and
command and control modes.

Cyclict The cyclic is a main flight contirol gripped
by the pilot’s right hand. It provides input to the main
rotor disk allowing for hovering, forward, sideward or rear-
ward flight. The cyclic control handle contains switches
for the intercom, radic transmission, and force trim inter-
rupt.

Collective: The collective is a main flight control
gripped by the pilot‘s left hand. It provides input to the
angle of attack of the main rotor blades, giving upward and
downward mcvement to the aircraft. The handlie of the col-
lective is the throttle. Located on the collective are also
the starter switch, and the landing light on/off switch.

Antitorque pedals: The antitorque pedals are foot
controls that adjust the pitch angle of attack in the tail
rotor system. In hovering flight the antitorque pedals pro-
vide directional control while in flight they help to “trim/
the aircraft.

Overhead console: The overhead console is a “ceil-

ing’ panel located between the pilot and copilot containing
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the circuit breakers, battery switch and assorted other
ewitches (heater, defog and vent, etc.).

Proximity Warning Device (PWD): The proximity
warning device is a device located on the main instrument
panel that will alert the pilot of other aircraft similarly
equipped that are within up to 300 feet above or below and
up to 3000 feest radius. The warning is in the form of an
audio alert and flashing lights with the following possi~-
bilities: Intruder is above, above/equal, equal, equal/
below, or below in altitude in relation to the aircraft
position.

Very High Frequency (VHF) Radio: The VHF radio is a
two way radio uged for air-to-air and air-to-ground communi-
cations. The control head is located on the main instrument
panel.

Frequency Modululation (FM) Radio: The FM radio is
a two way radio mainly used for air-to-ground communication,
especialiy to maintain contact with ground combat units.

The control head is loccated on the instrument console be-
tween the pilot’s and copilot’s seats.

Interphone Control Panel: The interphone control
pane! is a panel to allow the pilot/copilot to monitor ia~
dio(s) desired and select to talk on the intercom system or
one of the radios. There are two interphone control panels

located on the main instrument control panel,
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Ultra High Frequency (UHF) Radio: The UHF radio is
& two way radio used mainly in an air-to-air communications L
role. It is usually located centrally on the main instru-
ment control panel.
Transponder: The transponder is an active radar de-
vice that sends out codes to radar receivers so that the po-

sition of the aircraft can be moni tored from the ground.

Toge ther with an appropriate altimeter, the aircraft’s alti-~-
tude as well as position can be monitored. The trancponder

is located on the instrument console. -
Automatic Direction Finder (ADF) Receiver: The ADF -

is a radio receiver that is used as a navigation aid. A

heedle located on the radio bearing indicator will point

I

toward the transmission station of the frequency received by
the ADF receiver. The ADF receiver is located on the in-
strument console; the radio bearing indicator is located on

the main instrument panel.

. ’ ‘._‘ ST

Literature Review

In conducting the review of literature, the re-
searcher confined the search to design of workstations,
particularly aircraft cockpit workstations, and evaluation
of workstation designs, especially computer aided evalua- b
tions.

It was particularly interesting to note that con-
troversies involving the layout of the helicopter cockpit

discussed in excess of 30 years ago are still being .

C el . e a . N T
. R T T N e S R T N
O - . R P AL P e
D I A A Y LA AL AR

- A v . . - et . =ow
LY PRI i SN ST T PSP PG SR S P S




AN S Mt M M DAV B ab e Lo ah S v ik Nl o A gl M 1 P e T T T Py~ Y
oAt T T T e R N R T T T O N T oy N o ™ ™ [T W ™ 5 ™ T =V v g ywey v w4

8

t@aea a0l

discussed today. The record of "The Symposium on the Opera-
tion and Design Requirements of Helicopters®" (Technical Secre-

tariate, International Air Transportlﬁssociation (1ATAY, 1953)

e ¥ -8 70 s p bee e seenw
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listed these controversies. One question to be resolved was

whether one pilot, two pilots or a pilot and an observer are
necessary to safely fly passenger missions. The decision of
those in attendance was that as far as design considerations ) £
were concerned, the requirement existed for dual flight con-
trols because of training and crew checks. Additionally,
the cockpit should be designed so that the aircraft can be ;
flown equally well by one pilot alone. Along these same
lines, a controversy existed over whether the captain‘s seat
should be on the right side or the left side of the aircraft
(in fixed wing aircraft, the captain sits on the left gside;

the reverse is true in helicopters). A representative from

ST CIS AN I R

g

Sikorsky Helicopter mentioned several historical reasons for

T R

the captain’s seat being on the r~ight: 1) for weight and

«
ek

balance purposes, especially when flying solo; 2) early

aircraft tended to tip over to the ieft and 3) early con-

O B L

figurations had 2 cyclic controls but only one collective

[

control which was located between the two seats. Because of

.« . »
v

»

this configuration, most pilots chose to fly in the right
seat to be able to grasp the cyclic with the right hand and

the collective with the left hand., A representative of the

AR A T,

Gyrodyne Company of America (Technical Secretariate, IATA,

e el YaT

1953) went on to explain that a pilot sitting in the left
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seat of a helicopter with dual controls will have to either .

switch hands (grasp the cyclic with the left hand) and tune ﬁi

radios with the right hand or cross the teft arm over the &g

right to tune the radios; neither solution was seen as fea- gﬂ

sible.

Shapiro (1933) gave actual figures for what he con- §f

sidered maximum displacements for the main controls: the :f

cyclic - 16" in fore and aft movement, 12" in sideward o
movement; the antitorque pedals - 8® movement; collective

pitch - 18" from top to bottom. Additionaily, Shapiro ;i

(1955) presented a standard display arrangement for grouping
of flight and engine instruments, which was, incidentally,

the same as presented by the British Ministry of Supply S:
(Techincal Secretariate, 1ATA, 1933). Murphy (1960) gave as kj
one of the principles for the design of a workstation that X
the physical characteristics of the probable user population E:
be considered in the design phase. He continued, "Compro- =

mise in optimum design for operator performance is sometimes

necessary, however, due to such considerations as cost, ib
availability of components, and weight and space limita- 1;
tions® (Murphy, 1960)>. In accepting less than the optimum, ;
a couple of the implications are that the design may be haz- e

ardous or that it may cause discomfort to the operator

(Murphy, 1940). Perry (1971) connected poor design and lay- -
out of the helicopter cockpit to pilot fatigue, a possible ;*
extension of the discomfort mentioned by Murphy. gf
o
-
>

-,
B T T T T P T U T S N S SR S R

SR TR T S AL T e T e T T Tl T T Tt T N Tet Tet Tum T R
i }Qi‘-i:\:}::{’-.;‘.‘l ST T A




-----
..................................

10
Murphy (1940) was the only person who mentioned an aspect of
the layout of a workstation that is critical, especially in
an aircraft cockpit. That is the area of design for the
ease of maintenance.

Bullock (1974) discussed the importance of designers
of driver’s compartments and aircraft cockpits having the
availability of data representing the functional reach of
the potential user population. She continued, "For example,
in a cockpit, it is important that all pilots be able to
simul taneously to reach the pedals, use the control wheel
correctly, see through the windscreen and manipulate the
manual controls while restrained by an adequate harness”
(Buliock, 1974). The need was demonstrated the following
vear (Bittner et al., 19752 for the development of an accom-
modated percentage model to evaluate aircrew cockpit design.
Designers had wel! iearned to design for S5th and 95th per-
centile users, but it was demonstrated that a large per-
centage of users were not accommodated by the designs.

Later that same year, Bittner (1975) illustrated the use of
a baseline Computerized Accommodated Percentage Evaluation
(CAPE) model for cockpit analysis. The CAPE model and sim-
itar models made use of “1inkK men’--1inks representing parts
of the body. Krause and Kremer (1973) discuss one such
model named COMBIMAN (COMputerized Blomechanical MAN-model)

and the applicationes of its vse in evaluation workstations.
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In the design arena, Bonney and Williams (1977) dis~ ;1

cuss the use of Controls and Panel Arrangement by Logistical ﬁf

Evaluation (CAPABLEY. Through CAPABLE, Bonney and Williams %
try to minimize an objective function such as distance trav- .ﬂ
eled by positioning "n" controls into "m® possible loca- ig
tions. CAPABLE also uses a weighting factor referired to as ;T
‘prominence’ to help determine the optimal layout. Bittner :”
(1978) used the CAPE model developed for aircraft cockpits ff
and made the logical extension to the driver‘’s station in Ef?
the automobile. Aviation Week and Space Technology (1984) ;;
reported that because of advances in the technologr of avi- j;
onics, helicopter cockpits are being totally redesigned. ;;
Some of the latest changes are vertical scale instruments ii
(instead of round gauges), visual display units, and a :5
single control head for all radio tuning requirements. One ;f
company is working on a computer voice entry system. The E;
system would allow the pilot to tune radios, tune the ADF, 33
change transponder codes, call up displays, and enter and
recall navigation data. Once this system is operational, ;”
one would not have to worry if the aviator population could FS
make many reaches! 5
Scope of the Study F#
This study will be limited to the standard OH-~58A Eﬁ
aircraft as delivered by Bell Helicopter to the Army. The ;3
population against which the cockpit dimensions will be !j
tested is that as generated as sample populations from a éa
Y
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Monte Carlo Simulation module that is a subroutine used in
the computer evaluation package. The samples are generated
from the means, standard deviations and correlation matrix
from 12 anthropometric measurements taken from Technical Re-
port 72-52-CE entitled "Anthropometry of U.S. Army Aviators
- 1970". The measursements used to define the cockpit were
taken from literature from Belil Helicopter and from actual
measurements made by the researcher. Any conclusiors drzwn
or recommendations made will pertain only to the OM-58A air-
craft. Further, any recommended movement of controls or
displays will not have been checked for feasibility, i.e. if
the move would be cost effective or if the aircraft would

remain within weight and balance limits.

Basic Assumptions
The basic assumptions of the study are as follows:

1. The design data for the cockpit definition are indeed
what one would find in a standard OH-58A aircraft.

2. The measurements taken by the researcher are accurate.

3. The Design Eye Point (DEP)>, although not specified for
the OH-5S8A aircraft, would be in the same position as that
specified by the OH-58D aircraft specifications.

4. While flying the aircraft, the pilot/copilot will re-
lease his left hand from the collective to make any adjust-

ments to controls regardless of the direction of the reach.

------
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5. While observing from either the pilot’s or copilot’s

station, the non~flyer will make adjustments of controls as
necessary with the hand closer the control in question.

6. The main flight controls will be considered primary
controis. All other controls used to define the cockpit
will be considered secondary controls.

7. All reaches to controls will be attempted with the
shoulder harness in the unlocked position,

8. The generated population samples are truly representa-
tive of the Army Aviator population in 1970,

9. The crewstation as defined by the researcher is a

truly accurate representation of the actual OH-58A aircraft.

Procedures for Collecting Data

Most of the data collected came directly from com—
puter printouts of the results of the accommodation anal;-
sis. The data used to define the population came directly
from the anthroﬁsmetric survey of army aviators in 1970.
The crewstation definition data came from design specifi-
cations from Bell Helicopter and from measurements made on
an actual OH-58A aircraft. Standard measuring equipment was

utilized.
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II1. THE CREWSTATION ASSESSMENT OF REACH (CAR-11-A)
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EVALUATION PROGRAM

Introduction
Through discussions with Dr. Stephen Morrissey, Dr.
Alvah Bittner, Dr. Floyd Glenn and Commander William
Moroney, the researcher decided to utilize a computerized

evaluation tool known as Crewstation Assessment of Reach

-
(CAR). A computer tape of the CAR program along with Vech- ;
nical Report 1400.06B entitled "CAR-II-A Revised Model for i}
Crewstation Assessment of Reach" were provided to the re- £
searcher by Dr. Floyd Glenn of Analytics, Inc., in Willow %
Grove, Pennsylvania. The first task of the researcher was ?
to adapt the CAR program, written in FORTRAN 77 for a CDC g
computer system, to the IBM mainframe system at Auburn Uni- N
= versity. Additionally, the structure of the program had to é
be changed from a flexible interactive mode to a strictly ;
non—-interactive mode. T
The CAR program is broken down into four basic func- :
tional areas as follows: input of operator data, input of .
data to define a crewstation, performance of an accommoda- B

tion analysis, and development 0of a reach envelope. Each of

these four areas will now be discussed.
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The Operator Sample Option
The logic flow of the operator samp'e option is

shown in Figure 2. The user is given the option to generate

| VPRS- F IR PR

an operator sample or to enter actual measurements of opera-
tors that are to use the crewstation. The researcher chose
the option to generate a sample, 80 that option will be fur-
ther explored. When choosing the generate option, the user
ies given a menu with the six options as shown in Figure 2.
Each of these options will now be discussed.

Option number one is the place most users would
start. This option is the input option where the user is
required to input the means and standard deviations of
twelve anthropometric measurements from the population that
will be used in the accommodation analysis. The twelve an-
thropometric measurements are listed in Figure 3. Depic-
tions of these measurements are shown in Appendix A. In -
addition to the twelve pairs of means and standard devia-
tions, the correlation matrix involving these twelve mea-
surements must be entered.

Option number two is the edit option. This option
alliows the user to correct entries made in an existing oper-
ator file. A print function is also included with this op-
tion so the user can check the entries.

Option number three, the save option, is self ex-
planatory. This option allows the user to save the input

data on $ile for use in the accommodation analysis.

~ - - et » . \ L3 v . - - e e e e

ST R R I PR IV N o ot T e T Tt e e AR R N R L S A T

. - LR ] '.'.'..' ------ -_' . .\ :. .. .-. ERIL IR S S .- LR N .o‘ .-. .nl
L L . L .

.l.l
.

A P - . - 2%m e

AP ISR PP S AT DRV L P P ol IR

- R AR T I I IS
A VLRI IS A VN RO ALY




16
CAR MODEL

(1> Operator Sample
(2) Crewstation - (2)-See Figure 7
(3) Accommodation Aralysis t+(3)-See Figure 8
(4) Reach Envelope ~>(4)-See Figure ¢
(5) End = (5)—~End of the session

(1) Operator Sample

(1) Generate Sample
(2) Actual Operator Mrasurements
(3> (3) End

— 1 !

FH) Generate Sample (2) Actua) Operator Measures
(1> Input Allows user to input the 12
(2) Edit . | anthropometric measurements
(3) Save from operators. Means and
(4) Print standard deviations may be
(5) Generate input or can be calculated.
(6)—1 () End Data is checked for reason-
ableness. Option to print
data is available,

Y

(1> Input (2) Edit (3) Save
Means, std dev Allowed to edit Writes input data
& correlation means, std dewv, into formatted
matrix are in- & correlation file for later
put from file. matrix. Allowed use in the accom-
Input data to print what is modation analrsis.
checked for in the file.
reasonableness
of values.

Y

(4) Print 3 Gon}rato

Self explanatory Uses random number gen-
erator to generate sam-
ple of size 0 to 400
using the input data.
Sample is Qenerated in
the form of ‘link-men’.
Each link-man is assigned
an_operator number,

Figure 2. Operator Sample Option
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MimStature

1?7

M2=ljaist Height

M3=Sjtting Height

M4=Eye Height, Sitting

M3=Popliteal Height

Mé=Buttock-Knee Length

Link No.
1

N 060 A e N

8=
4 4 ]

10%

Figure 3.

Link Name

Lumbar

Theracic
Neck-Vertical
Neck-Hor izontal
Lower Head

Eye Midpoint to Head
Upper Head Link
Interclavicular Link
Clavicular Link

Humeral Link

#Has both left and right links

o . W M IPEL 20V I oM e aran e areny pbet s o ul
AN CRICR A I Sl WA LA AR A RN ' PR

M7?=Shoulder-Eibow Length

M8=Forearm-Hand Length

M?=Bidel toid Diameter

M10=Hip Breadth

Mili=Foot Leéength

Mi12=Hand Length

Link No.

11%
12%
13%

14%
1 5%
16%
17%
18%
19%

12 Anthropometric Measurements

LinkK Name

Radial Link

Hand Link Clenched
Hand Link Finger
Grip

Hand Link Extended
Pelvic Link
Femoral Link
Tibial Link

AnkKle Link

Foot Link

Figure 4, Link-man Numbering Syrstem
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Because the CAR program had to be modified to be non—-inter-
active, option two (edit) and option three (save) were not
needed as the researcher could edit and save the operator ;h
file separately from the CAR program.

Option number four proved to be a useful function.
This option allowed the data read from the input file to be fs
printed and therefore checked for accuracy. This was actu-
ally a second check as earlier when the means for each an-
thropometric measurement were entered, an internal check was
conducted to determine whether the entered mean was within
plus or minus three standard deviations from the mean of the 0o
same anthropometric measurement from the 1964 survey of
Naval Aviators., Therefore, between the two checks, both the
reasonableness of the data and accuracy of the data could be
checked. :

Option five is the generate option of the generate Ef
sample function. This option makes use of a random number
generation system to ‘create’ a sample of operators. The
CAR system is set up to generate sample sizes up to 400.
The generated sample is made up of ‘link-men’ (see Figure
9. It is these link-men that are used in the accommodation
analysis. The numbering system of the 1inks used in the
formulas to determine 1ink lengths of the generated sample
are shown in Figure 4. The formulas to transform anthro-

pometric measurements to 1inK lengths are shown in Figure 4.
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TOP OF HEAD LINK\ /EYE o

—® <— MONOCULAR EYE

HEAD L INK - e
L CLAVICULAR LINK

A “l_—NECK JOINT
INTERCLAVICULAR LIN
HUMERAL LINK

5

INTERCLAVICULAR JOINT——,

<“—CLAVICULAR JOINT RADIAL LINK

THORACIC LINK L
HAND L INK

LUMBAR LINK

/-

J) HUMERAL JOINT

THORACIC JOINT

WRIST
JOINT*(])

PELVIC LINK

LUMBAR JOINT,

—FEMORAL LINK

/'rxs-m:_ LINK

ANKLE LINK

HIP JOINT —————

KNEE JOINT ————e——p

FOOT LINK
ANKLE JOINT ————*

Figure 5, CAR Link-man Model
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Link

Ll =

L2 =

L3 =
L4 =
Lé =
L? =
L8 =

Li0=

Lil=

Li2=
L.13=
1.14=
L1S=

Lis=

L1?=
LiB=

L19=

20
Defining Equation

M2 + 1.0" -C(L1é + L17 + L18)

4061 # M4 if M4 (= 25th percentile

3972 # M4 if 25th percentile ¢( M4 ( 75th percentile
.3908 * M4 if MG > 735th percentile

LS = 5 % (Ml - M2 - L2 - L?)

"

4,5"

L3 - L4

i.0"

3980 % M? if M? (= 25th percentile

.3876 ¥ M? if 25th percentile ( M? <= 75th percentile
3787 % M? if M? > 75th percentile

8572 ®# M7 if M7 (= 25th percentile

.8310 * M? if 25th percentile ( M7 <= ?5th percentile
8131 * M7 if M7 > 75th percentile

.5784 # M8 if MB (= 23th percentile

.5673 * M8 if 25th percentile ¢ M8 (= 75th percentile
5577 * M8 if M8 > 75th percentile

. 5607 % M12

6248 » M12

9346 % M12

.5087 % M10

7317 % M6 if Mé (= 25th percentile

7240 # Mé if 25th percentile < Mé& (= 73th percentiie
7173 # M6 if M6 > 75th percentile

.9487 * M10

4.4" + .15 (L11 - M11) / Std Dev of M1i

6916 * M11 if Mi1l <= 25th percentile

.6838 # M1l if 25th percentile < Mi1 (= 75th percentile
.4770 # M11 if M1l > 75th percentile

Figure 6. Link Length Equations

.........
s

" LF
[ 3

I‘,"Jj l' «
'l v .vl"l
AT A R

(]

CRAP P TS e 2
PP e T S R I 3 -+

a
4



bl aadutl avis ot ety L M Whalth bl e . pvr— Ty S i TR — e Y Wy e vy - - . —
AR LR R : A LR ARSI S R MR SN Tl N i S WA R AT SR e AT Sl AR AR WA 0tS |
W

L.\.'\

SN

W

w i te

At et

DR
L

e
21
The Crewstation Option o
..
The logic flow of the crewstation option is shown in &jﬁ

Figure 7. There are the four basic options within this

function plus the option to return to the higher menu. Each

of these options will now be discussed.

Option one, like that of the operator sample option, Eiﬁ
involves the input of data. This option is very flexible in iﬁﬁ
that it gives the option of selecting one of several points ?i}
from which to anchor the crewstation to be defined. Also, %ﬁf
aside from descriving the right hand coordinate system, the E

user is allowed to define the coordinate system te be used
and the CAR program will in turn transform the trewstation
to the internal vecordinate system from which it accomplishes
the accommodation analysis. & design eye point (DEP) must
be specified in the crewstation definition, although this
point does not necessarily have to be the anchor point. A
line of sight (LOS) angle must also be specified along with
data to fully describe the seat, its angles and adjustments

(if any). The crewstation option is equipped to handle up

to the definition of 30 controls with the following infor— gf
mation (if applicable) gathered for each control defined: Eé;
the control name, the control location (in x,y,z coordin- iﬁ
ates), the body part used to cperate the control (either or !Q
both hands, either or both feet), the type of grip used to E;i
ope(ate the control, whether the shoulder harness is 1ncked S%
while operating the control, whether it is a primary %ﬁ

é;
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CAR MOCEL

(1) Operator Sample
(2> Crewstation

(4) Reach Envelope
(S) End

e-(1)-See Figure 2

(3) Accommodation Analysis |+ (3)-See Figure 8

~~(4)~-See Figure ¥
> (5)-End of the session

(2)

Crewstation

(1) Input
(2) Print
(3) Edit
(4) Save
(9)=—q (5) End

1111

v
(1> Input

!
(2) Print

Anchorage point, DEP, and
all other data to totally
describe crewstation are
input from a file. Data
is checked for accuracy.

Self explanatory

F
(3) Edit

User allowed to correct
input used to describe
the crewstation. Print
option included in this
mode .

Figure 7.

1

(4) Save

Writes crewstation descrip-
tion into unformatted file
for later use in the accom-
modation analysis.

Crewstation Option
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control, and the adjustable location of the control. There ‘éﬁ
is also the option to evaluate head clearance by defining iig
the minimum allowed head clearance, iho helmet thickness and iﬁ;
a point on the plane of the overhead obstruction, %5:
The second option, print, is self explanatory. if
However, as with the operator sample option, the print op- 'ﬂf
tion allows the user to view his inbut to ensure the data ;f
were entered correctly. ;:é
The third option allows the user to edit the data E;i

used to define the crewstation. Included in this option is ;f
the ability of the user to print the data in the crewstation ﬁf
file. Again, because the CAR program had to be modified not ii
to be interactive, this option was not useful to the re- é%
searcher. ::T
The fourth option was a most useful option. Because X

the crewstation could have up to 50 controls defined, the g;
accommodation analysis routine ‘looked’ for 350 names of con- 5:
trols, 50 locations of controls, etc. Therefore, the save iy
option of the crewstation function wrote to file the def- ;;
initions of the crewstation using unformatted write state- ;;
ments. This filled in blanks for the names of the unde- i;
fined controls and filled in zeroes for their locations. ;f
Thus, even though the researcher was required to create a &g
file defining the crewstation to be read into the system ;ﬁ
during the input option, it was easier to let the CAR :%
A e S i R e e
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crewstation save option save the crewstation definition and

put in the required blanks and zeroes in the proper places.

The Accommodation Analysis Option

The accommodation analysis option is, as the name
suggests, the main function of the CAR program. The logic
of this option is shown in Figure 8. This function first
reads into memory the crewstation defined in the crewstation
option. The user is then given the option to determine
which controls will be used in the analysis. The user also
is allﬁwed to choose the sample size to be evaluated in the
crewstation from the earlier sample that was generated and
saved in the operator sample option. To allow for more
realism, the user is also given the option to specify the
type of clothing worn by the sample with unclad, summer
flight clothing and winter flight clothing being the op-
tions. The user may also use the entire sample size speci-
fied or specify a certain percentile range such as Sth to
the ?5th percentile to be evaluated. Additionally, the user
may further restrict the analysis to those operators that
may adjust to the DEP or LOS. The accommodation analysis
function then analyzes the data and prints out the results

according to the information specified by the user.

The Reach Envelope Option
The reach envelope option is very similar to the

accomnodation analysis option. The logic for the envelope
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CAR MODEL
(1) Operator Sample ~»(1)-See FigQure 2
(2) Crewstation —»(2)-See Figure ?7
(3) Accommodation Analysis
(4) Reach Envelope >(4)-See Figure 9
(S) End (5)-End of the session

(3) Accommodation Analysis

1. Reads crewstation file (saved by Crewstation option) as
input,

2. Allows user to determine which controls are to be used
for the analysis.

3. Allows user to choose size of sample to be analyzed.

4. Allows user to choose between using the entire sample in
the analysis or only those which fall into a specific
percentile range.

5. Allows user to specify the operators in the sample to be
unclad, wearing summer flight clothing or wearing winter
flight clothing.

6. Allows user the option of analyzing the entire sample or
only those that can adjust to the DEP.

?. Uses information above to evaluate the ability of each
operator in the sample to position to the DEP and to reach
the specified controls.

8. Generates a report that gives information concerning the

ability of the elements in the sample to position to the DEP

and make the required reaches.

Figure 8. Accommodation Analysis Option
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option is shown in Figure 2. This option also starts by ?3
reading into memory the crewstation definition as saved by 33
the crewstation option. The user again is allowed to choose Eg
the sample size and the mode of diress of the operators- ;;
unclad, summer flight clothing or winter flight clothing. ;
The sample again may consist of the entire sample size or %
only those able to adjust to the DEF or LOS. The user is ;;
also allowed to specify the reach envelope that is desired. ;E
Some of the options include the envelope created by all ;E
reaches with the shoulder harness locked, that created with éﬁ
the shoulder harness unlocked, that created by let+t side ?:
reaches, that created by right side reaches and that cre-
ated by reaches by type of grip. ?]
e
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CAR MODEL

(1) Operztor Sample (1) -Gee Figure 2
(2) Crewstation -(2)~See Figure ?7
(3) Accommodation Analysis ~(3)-See Figure 8
(4) Reach Envelope
(5) End (S)-End of the session

(4) Reach Envelope

1. Reads crewstation file (saved by Crewstation option) as

input.
2. Al
3. All

unclad, wearing summer flight clothing or wearing winter

flight
4. All
only ¢t
S. Al
a’
b)
c)
d>

e)

ows user to choose size of sample to be analyzed.

ows user to specify the operators in the sample to be

clothing.
ows user the option of analyzing the entire sample or
hose that can adjust to the DEP.
owe user to specify the reach envelope desired:
wi th shoulder harness locked
with shoulder harness unlocked
left side reaches
right side reaches

reaches restricted to the type of grip (clenched,

fingertip, or extended finger).,

Figure 9. Reach Envelope
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111. CREWSTATION DEFINITION AND OPERATOR SAMPLE GENERATION

Defining the Crewstation

The CARI] software is very flexible in that it al-
lowe the user to input the controls and other features that
define the crewstation according to any coordinate system.
The program then defines the crewstation according to an
internal system, makes the analysis, and converts back to
the user’s system for output. Regardless of whether the
crewstation to be defined has a DEP, however, the user is
required to input the coordinates of a DEP. Additionally,
the user is required to enter a line of sight (LOS)> angle
from the DEP to a device such as a Heads Up Display (HUD).
The CAR program allows for a possible seven anchorage points
(the origin of the coordinate system) as follows: 1) DEP,
2) seat, 3) foot while seated, 4) foot while standing,
5S> hip, 6) shoulder while seated; and 7> shoulder while
standing. It is from this chosen anchorage point that all
other points in the crewstation are defined. Additionally,
the following seat information is required: seat back an-
gle, seat pan angle, and (if the seat is adjustable) the
coordinates of the seat in the down back position, the down
front position, the up front position and the up back posi-

tion. 1f the seat is not adjustable, the coordinates of the

28
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seat reference point (SRP) are assigned to the down back
position.

Each of the controls to be defined (up to a maximum
of 50) are also input in several steps. The name of the
control, its location (with respect to the previously de-
fined anchor point), the body part that uses the control
(left hand, right hand, both hands, left foot, right foot,
both feet), the grip used (clenched, fingertip, extended
finger—for hand controls only), the shoulder harness con-
dition (locked or unlocked)>, the importance of the control
{(primary or not)>, and the adjustable location of the control
are input for each control.

A diagram of the OH-58A cockpit taken from the Oper-
ator’s Manual (and modified by the researcher) is shown in
Figure 10. Figure 11 depicts the overhead console. For the
purposes of this study, the researcher chose to define the
OH-38A cockpit as three different crewstations. The first
defines the OH-358A cockpit as seen from the pilot’'s station,
assumes the pilot is flying the aircraft, and uses the pi-
lot’s SRP as the anchor point for the crewstation. By say-
ing that it is assumed that the pilot is flying the aircraft
it is meant that the pilot will keep the right hand on the
cyclic and reach all other controls with the left hand or
the feet as appropriate. The only exception to that was the

reach for the emergency door release. Due to the location
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of that handle, it is extremely doubtful that the reach

LT A BN

would be made with the left hand.

The researcher chose a total of 24 controls to exam-

Folalsl

ine in the analysis of the OH-58A cockpit. Several of the
controls were difficult to define because the user is only
given two locations with which to define each control and
several controls could be routinely expected to be moved in -
many directions. The controls the researcher chose to de-
fine and the reason behind the location(s) chosen follows.

The first control defined was the cyclic. The two
locations chosen to define the cyclic were a central loca-

tion whera the cyclic could be expected to be pogcitioned for

TR s

straight and level flight and a far forward position to de-

termine if th? operators could move the control out away Nt

from the body. E
The definition of the collective had to be altered f

because the CARII program would not accept the locations of
the control as input by the researcher originally. As a
check a2gainst what the program calls ‘unreasonable control
movement’', the adjustable location of the control is checked

against the main location of the control according to the

E ok T T L
(PR PR O A

following:
2 2 2 .95
[{(X1-X2) + (Y1-Y2) + (21-22) 1] {=10
When defining the position of the hand on the collective in

the full down position (where it would be during ground
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operations and in smergency autorotation) and the full up

[

e’ :
atwi

position (where it may be at the end of an autorotational

Y A LA,
A tatat

descent), the 1imit of 10 imposed by the program was ex-

e -
- - -
AL RN

ceeded. In order to make the program accept the definition

of the coliective, the Y and 2 coordinates (X did not fﬁ

change) of the higher location were lowered by the same i%

amount so that the control definition was accepted. iﬁ

The left and right antitorque pedals were defined ﬁ?

using the clnsest position of the pedals with the pedal t&i

adjustment in the closest and the farthest pedal adjustment ;j

with the pedal adjustment in the farthest position. The éj

reason bebind these decisions was to allow the short-legged iij

operators a chance to be accommodated as well as the long- ;ﬂ

legged ones. %?

Several of the remaining controls, for example the ﬁi

fuel boost switch and the hydraulic boost switch, were de-~ é:

fined by their exact locations. The remaining centrols, for fﬂ

example the radios, were defined using their midpoints. The ?E

reason for this decision was that the radiocs had several :f

control Knobs, and several other less used switches were ;f

within very close proximity to each other. For the computer gﬁ

printout defining the OH-358A cockpit from the pilot‘’s per- ?i

spective, see Appendix B. :g

The second definition of the OH-58A cockpit used the §§

copilot’s (left seat? perspective. The anchor point used Ej

- was the SRP of the copilot’s seat. In this case, as with Fﬁ
: :
- -
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the pilot, it is assumed that the copilot is flying the
aircraft and that the right hand will be on the cyclic and
therefore all reaches will be made with the left hand. It
would be expected that this decision will probabl'y lead to
very low percentages of those able to make reaches because
nearly atl of the reaches would b* across the body. How-
ever, it is highly unlikely that one would be flying in the
left seat without a rated pilot (or student pilot? in the
right seat tu make any necessary reaches that would be dif-
ficult for the copilot to make. Additionally, scme copilots
are Known to switch the control of the cyclic to the left
hand while making adjustments of another control with the
right hand. The third defini®tion ¢f the UH-58A crewstation
helps compensate for the unreality of this definition. The
computer prrintout for the definition of the OH-58A cockpit
from the perspective of the flying copilot is shown in
Appendix (. .

The third definition of the OH-58A cockpit is that from
the point of view of an aerial observer. The aerial obser-
ver would sit in the copilot’s (left) seat, and theresore
the crewstation is defined exactly as it is for the copilot
with the exception that the resaches are attempted with the
closest hand or foot. The computer printout for the defini-

tion of the OH-58A cockpit from the perspective of the aer-—

ial observer is shown in Appendix D.
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Generating the Operator Sample

In order %o Qenerate an operator sample, the CARII
program requires that the means and standard deviations of
the 12 previcusly mentioned anthropometric measurements are
entered into memory from file or interactively. Addition-
ally, the correlation matrix relating the measurements must
be input. Through the use of these data and the use of a
random number generation system, a sample of link;mon will
be generated with the sample size being ugser directed up to
400. Because the crewstation defined was that of an Army
helicopter cockpit, the researcher chose the meane and
standard deviations of the 12 required measurements from the
1970 anthropometric survey done on Army aviatore. The cor-
relation matrix data used was that of the 1944 survey of
Navy aviators. The researcher chose to generate a sample
size of 200. The computer printout of the operator data
used to generate the sample used in the analysis portion is

shown in Appendix E.

AN
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IV. RESULTS

The Operator Sample
The researcher chose to generate a sample size of
200. From the 200 generated in the sample, the first 50
link-men were chosen to be used in the accommodation analy-

sis. Additionally, only those link-men in the range between

TFE
el

the Sth and 95th percentile of each of the 12 anthropometric
measurements were evaluated in the crewstation. That re-
duced the sample size to 29, The 21 link-men that failed to
meet the Sth through 95th percentile requirements and the

measures that they failed to meet are shown in Table I. To

ensure #qual comparisons, the same operator sample was used ::
in the analysis of all three of the defined versions of the ﬁ}
OH-58A cockpit.
;;

The Crewstations Analyses =

All 24 controls defined in each of the crewstations E;

were evaluated for reach in the analyses. The summer cloth- .é
ing option was chosen for all analyses as a compromise be- #:
tween the unclad option and the winter clothing option. The ,é
vision accommodation output was ignored as the OH-58A was Ei
without a DEP and therefore an estimation of the DEP was in- ;1
put from the specifications of the OH-58D model. The LOS
data were also ignored as the input of the -13 degrees was an =
estimation on the part of the researcher., For the control =
36 *
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Table 1

Sample Link-men

Qutside the Sth and 93th Percentiles

—— — . O Y e G G = e s S A - -

Measurement Number Link-men -
of .
Number Link-men Identification

STy

13 3
40 :."
3 0 0 =
4 1 15 :
5 4 s
34 “
36 7:.
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summary, all reaches are checked for Zone 3 accommodation,
Zone 3 being for the shoulder harness in the unlocked posi-
tion. The percentage of the 29 )link-men able to make the
required reaches to the 24 controls are shown in Tables 2 and
3 for the pilot’s crewstation. The same data for the copi-
lot’s crewstation are shown in Tablies 4 and 5. The data for
the observer are shown in Tables 6 and 7. Tables 8 and ¢
give a comparison between the three definitions of the same
crewstation. The computer printout for the pilot’s crewsta-
tion analysis is shown in Appendix F. Appendix G contains
the analysis of the copilot’s crewstation while the obser-

ver’s printout is shown in Appendix H.
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] Table 2 E:
Link-men Able to Make Required Reaches, £§

Controls | Through 12 Eﬁ

OH-58A Cockpit (Pilot) ;f

u-Control _n-Eontrol N:me Porcentago-of ) ;;

Number Link-men k..

1 Crclic 100 Eﬁ

s

2 Collective 100 b..

3 Right Antitorque Pedal 34 4

4 Left Antitorque Pedal 100 .

S Fue)l Boost Swit.h 100 g:

é Pilot ICS Select 89 gﬁg

. 7 Force Trim Switch 100 ;g
8 Hydraulic Boost Switch 100 i:

9 Altimeter Set Knob 100 %f

10 UHF Radio 75 ﬁ;

11 VHF Radio 100 i,

. 12 Transponder 100 =
R

. .
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Table 3 b
Link-men Able to Make Required Reaches, :
Controls 13 Through 24 “
OH-38A Cockpit (Pilot)

--E;;:;;; o Control Nam:---- Perc:;tago ;;-- E
Number Link-men

13 Clock 100
14 Inverter Switch 100 i
15 Battery/Generator Switches 100 :
16 Row 2 Switches, Overhead gy
17 Row 3 Switches, Overhead 65 -
18 Lighting Control Knobs 93 ;
19 Hydraulic Beost Circuit Breaker 75 ;
20 Fuel Valve Handle 100 E
21 Emergency Door Release 100 :
22 Cadtion Test/Reset Switch 100 ;
23 FM Radio 100 f
24 ADF Receiver 96

ALY - f_ LN AT uq q. P ‘-'.: SNy a* ‘-' -'.u.:“..‘! .'..:‘q .‘."_\."".".".:‘:»:‘;-;‘; , L : _':-:’»‘."."‘.’:‘:‘:'-“N.
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. Table 4 ?;
Link-men Able to Make Required Reaches, ;
Controls 1 Through 12
OH-38A Cockpit (Copilot? L
_-Control -—-E;;::;; Name —;:rcontago of )
Number Link-men
e —————————— e e o e e e e e —————

1 Cyrclic 100 :
2 Collective 100 f;
3 Right Antitorque Pedal 34 -
4 Left Antitorque Pedal 100 Eg
b Fuel Boost Switch 0 E
é Copilot I1CS Select 75 -

rd Force Trim Switch 1]
8 Hydraulic Boost Switch 0 f
) 9 Altimeter Set Knob 0 ;g
) 10 UHF Ragio 0 -
11 VHF Radio 100 <
12 Transponder 100 :
T N e e e N e N e 3};=;a:u;n;u;x;ujxgs:\;§;u§«;ggiﬁii4;4§4;4gg;4;{;&;&;&;;:;;‘2




42
Table S

Link-men Able to Make Required Reaches,

Controls 13 Through 24
OH-58A CocKpit (Copilot)

Control Control Name Percentage of
Number Link-men
13 Clock 100
14 Inverter Switch 100
15 Battery/Generator Switches 100
16 Row 2 Switches, Overhead 100
17 Row 3 Switches, Overhead 100
i8 Lighting Control Knobs ?é
19 Hydraulic Boost Circuit Breaker 0
20 Fuel Valve Handle 34
21 Emergency Door Release 100
22 Caution Test/Reset Switch 55
23 FM Radio 34
24 ADF Receiver 0

DR
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Table &
Link-men Able to Make Required Reaches,

Controls I Through 12

B & £ X A » r ©”

OH-38A Cockpit (Observer)

Control Control Name Percentage of :
Number Link-men '
1 Crelic 100 :
2 Collective 100 :
3 Right Antitorque Pedal 34 2
4q Left Antitorque Pedal 100 .
S Fuel Boost Switch 100 i

é Copilot ICS Select 75
7 Force Trim Switch 100 :
8 Hydraulic Boost Switch 160 :
14 Altimeter Set Knob 100 .

10 UHF Radio é8
11 VUHF Radio 100 r
12 Transponde;- 96 :
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Table 7 P
Link-men Able to Make Required Reaches,

Controls 13 Through 24

OH-58A Cockpit (Observer)

M i G D G G IR D S G RS AP G WP GHS GRS G G ST G (D G G G A G S G S G G L TS AP B TS AP N A B G G G D S G G B S - - e

o
-A“".
> - .
-

-_E;ntrol T Co;::;l Name Pe:;;ntage of
Number Link-men

13 Clock 100
14 Inverter Switch 100 Eﬁ
1S Battery/Generator Switches 26 Ei
16 Row 2 Switches, Overhead 55
17 Row 3 Switches, Overhead 20 i:
18 Lighting Control Knobs 58 :
19 Hydraulic Boost Circuit Breaker 34 :

20 Fuel Valve Handle 100 i:
21 Emergency Door Release 100 f;
22 Caution Test/Reset Switch 100 .i:
23 FM Radio 100 '
24 ADF Receiver 89 -

LT LT
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Table 8
Link-men Able to Make Requiired Reaches,
Comparison by Cockpit,

Conirels 1 Through 12

——— — D ) O - A T e S 6N YOS S S GNS S SED M Sy S U G A St SR Y ST AW SER T W T A G A A R YR S S A S DN G A YA A S D A S S A

Control Control Name Pilot Copilot Observer

- e era @ee 0o cm e ase =— A - -

1 Creclic 100 100 100
2 Collective 100 100 100
3 Right Antitorque Pedal 34 34 34
4 Left Antitorque Pedal 100 100 100
S Fuel Boost Switch 100 100 0
6% ICS Select 8% 75 73
7 Force Trim Switch 100 0 100
8 Hydraulic Boost Switch 100 0 100
14 Altimeter Set Knob 100 0 100
10 UHF Radio 75 0 48
11 VHF Radio 100 100 100
12 Transponder 100 100 ?é

#Pilot to pilot‘’e ICS control; copilot & observer to

copilot’s ICS control.
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Table ¢ C
Link-men Able to MaKe Required Reaches,
Comparison by Cockpit,
Controls 13 Through 24 “
Control  Control Name Pilot Copilot Observer
13 Clock 100 100 100 R
14 Inverter Switch 160 100 100 t
15 Battery/BGenerator 100 100 96 S
16 Row 2 Switches, Overhead 89 100 55 g
17 Row 3 Switches, Overhead &5 100 20 __
18 Lighting Control Knobs ?3 ?é 58 T:
19 Hydraulic Boost C.B. 75 0 34 .
20 Fuel Valve Handle 100 34 100 '_
21 Emergency Door Release 100 100 100 w
22 Caution Test/Reset 100 55 100 “
23 FM Radio 100 34 100 fﬁ
24 ADF Receiver 96 0 89 o
#Pilot to the right door; copilot & observer to tie ieft
door . ',
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V. DISCUSSION

The Single Person Crewstation

The results of the accommodation analyses, which
looked at the OH-38A cockpit from three different single
operator perspectives, appeared to be fairly accurate with a
few oxceptions. The data as preseﬂtod in a diagram from
Bell! Helicopter showed that the antitoirque pedsls were not
equally spaced on a center line through the ssat reference
point. Perhaps these data led to the discrepancy of the
percentage accommodated by each of the pedal locations. A
prebable contributing factor to the zero accomnodation to
the pedais in the adjustable location was that the research-
er chose the furthest position of the pedal travel with the
furthest adjustment of the pedals. Regardliess of the posi-
tion of the adjustment, full pedal travel of either pedal is

very rarely required.

Extending the Results to tne
Shared Crewstation

To demonstrate the use of CARII with a shared crew-
station, the researcher performed an accommodation analysis
with one of the ‘controls‘, the UHF Radio, repositioned to
two alternate locations without examining the design feasi-
bility of making such moves. The researcher defined the
maiﬁ tocation to be exactly one inch higher than the actual

47
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. location. For the adjustable location, the researcher input ;jh
the coordinates of a move one inch higher (as above) and one &éﬁ
inch to the right of the actual location. The results of &§§
the new anaiyses compared to the original analyses are shown ;Tt
in Table 10. The computer printouts are shown in Appendix 1. ég#
In looking at Table 10, one can easily see that the ;ﬁﬁ?
designer can utilize a evaluation tool such as the CARII ;fj
program and make an evaluation of the design by determining ;‘?S
how changing the positions of controls affects each of the 2;
operators in the shared crewstation., In the case of reposi- ;j:
tioning the UHF radio to either of the two ‘proposed’ loca- ‘_m
tions, the percentage of the pilots able to reach the radio .
increased dramatically with even a greater increase in the :::
percentage of observers able to make the reach. Therefore, é&%
if the designer is given a priority of controls by operator Egﬁ;
station, a design which is greater able to meet the user’s Eif
needs can be attained. Additionally, the designer could &E%
ascertain if changing the type of reach (extended finger Eiﬁf
versus fingertip, for example) would improve the percentage E:;
accommodated and therefore specify a control! requiring that t%;
movement for operation. jg&:
The criterion for duplicate controis could also be ii:
gotten from the analysis of the UHF Radio. If, for example, ;i%:
- the requirement existed from the user that 85/ of users from Eﬁ‘
either seat should be able to use the UHF Radio, the original i:;
location would not meet the requirement for either crew ?&i
!%%
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position. However, the new design location, if feasible,

| 0 &y

l.k."-'r

Ry an)

would demonstrate that one UHF Radio, if placed in that

ve
» 4

position, would more than meet the design requirements.
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VI. CONCLUSIONS and RECOMMENDATIONS ?;;

i

Conclusions fﬁ

The Crewstation Assessment of Reach (CARII) evalua- f%

tion program was used to define a shared crewstation, that L
of an OH-38A cockpit. Additionally, the CARII program was

used to generate the operator sample against which the de- :%:

sign of the the crewstation was evaluated. The printouts ;?i

gave (according to the program) the percentage of operators '35

able to make the required reaches in the crewstations. ii

The analyses given as output by the CARII program ;ié

were not validated by the researcher. However, the re- ;ﬁ;

searcher did show that use of the results of the analyses tf

could be used to better the design of the workstation by :3;

examining the reaches of operators in both workstations i?

simul taneously. As shown in the comparison of alternate Eﬁ

locations for the UHF Radio, the researcher demonstrated e

that controls could be evaluated as they are placed in E:

various positions in the crewstation with the final ;3:

placement being cobtained through the use of a priority -?

system. Additionally, the CARII program could be used to

determine whether to have duplicate controls by examining %ﬁ

the analysis data, as done by the researcher, and then :T?

establishing minimum criteria for reaches from each crew ;ji

position. ;3

S1 ;;
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Recommendations f

As & result of this research, the following recom- i
mendations are made: ‘ z
1. The CARII program should be validated for use in a f
shared crewstation such as a helicopter cockpit. f
2. The restriction of the allowable movement of a control g
from the main control location to its adjustable location t
should be examined for validity. E
3. With a specialized crewstation like that of a helicop- 5
ter, perhaps the need to include up to four anchor points f
(seat, left foot, right foot, and right hand for example) ;
should be examined. When a pilot is at the flight controls, ﬁ
each of these extremities is restricted to a specific area. E
4. A priority system for the placement of controls in the i
cockpit must be established for use in the design stage. - ?
5. Minimum criteria for the percentage accommodated by each f
control location.must be established for use in the design i
stage so the requirement for duplicate controls can be ;
established. g
6. Link equations should continue to be refined to include g
the female population. E
k)

:

:




g Y i fad g Tl e T N e e e B - TR~ - -
0 AN A DALY S ST O e B e e IS IR AN B A A AU IR A R AL IER T W AT NT W, VT BT T g W T o T T TR T ey ay oy tey LW

SI1BLIOGRAPHY

[ S
ey *gT LT e .
"P.‘ ?. o, .,

LIPS i

.. ';: !..-‘v) . "

Advisory Group for Aeronautical Research and Development,
North Atlantic Treaty Organization,

Anthropometry and
Human Engineering, London: Butterworths Scientific Pub-
Tications, 1955,

g
LT
e

Babbs, F.W., "A Design Layout Method for Relating Seat-~ ﬁf
ing to the Occupant and Vehicle," Ergonomics, 22(2), v

227-237 (19?9).

Bi ttner, A.C., Jr., “Computerized Accommodated Percent-
age Evaluation (CAPE)> Model for Cockpit Analysis and .
Other Exclusion Studies," (TP-73-49/TIP-03) Peint Mugu, o

California: Pacific Missile Test Center (197%), I
Bittner, A.C., Jr., *"Toward a Computerized Accommodation EA

Percentage Evaluation (CAPE) Model for Automotive Inter-
iors," (SAE Report 780281) Warrendale, Pennsylvania: So-
ciety of Automotive Engineers (1978).

Bittner;, A.C.. Jr., Morrissey, S.J., and Moroney, W.F.,
*Demonstrution of an Approach to Evaluate Cockpit/Air-
crew Arthropometric Compatibility: Advanced Harrier
(AW-16R) Analysis,” (TP 73-31) Point Mugu, California:
Pacific Missile Test Center (19735).

h e oy s e TR Yiw = e
s * . ,‘,'.','- Yy Syt fit O
e A LR RPN

Bonney, M.C. and Williams, R.W., "CAPABLE. & Computer
Program to Layout Controls and Panels," Ergonomics,
20(3), 297-31& (1977).

Bullock, Margaret 1. "The Determination of Functional
Arm Reach Boundaries for Operation of Manual Controls,"
Ergonomics, 17(3>, 375-388 (1974).

B RN
AR T

Churchill, Edmund, McConville, John T., Laubach, Llioyd ' -
L., and White, Robert M. "Anthropometry of U.S. Army N
Aviators~1970," (Technical Report 72-52-CE> Natick,
Massachusetts: United States Army Natick Laboratories
(19721).

Fitts, Paul E. and Jones, R.E., "Analysis of Factors

Contributing to 460 "Pilot-Error® Experiences in Oper-
ating Aircraft Controls,” in Selected Papers on Human -
Factors in the Design and Use of Control Systems, -
332-58. Edited by H. Wallace SinaiKo, New YorK: Dover :
Publications, Inc., 1961. : {

53 Ve

USRI AN T AN LN R i W P B R R I S e J ".".'{\I‘\'\ LI S T gt\".’\'
! WA .'.\ A ..‘\f\.‘\.!?-' '-"“ -.'\‘i\.‘\-’ N -"..:.\.l.'.r-\.!"_g.'.!.'.‘-'.A.‘.‘l$_‘.l:l-‘_u\.n“.1.‘.l\ \‘4\:1“'_‘;"!':‘1-“:-\:.\‘.'!‘.‘

.......... .. .

DR A R A
LG N A
TSI I TV IS




54

Harris, Regina M., Bennett, Jay, and Dow, LuAnne.
"CAR-1I-A Revised Mocdel for Crewstation Assessment of
Reach,®* (Technical Report 1400.04B) Willow Grove, Penn-
sylvanias Analytics, Inc. (1980).

Kravuse, H.E., and Kroemer, K.M.E. "COMBIMAN- A Computer
Model of the Operator at his UWorkstation,* in Proceed-
ings of the 17th Annual Meeting of the Human Factors
oclety, October 16-18, 1973, 418-419. Edited by
Maurice P. Rans, Jr. and Thomas B. Milone. Santa Mon-
ica, California: Human Factors Society (1973).

Matheny, W.G. "Human Factors Consideratiuns in Helicop-
ter Design,® (IAS Report No. 859-83) New York: Institute
of the Aeronautical Sciences (1939).

Murphy, George L. "Workpltace Layout and Equipment De-
sign,” in Human Factors Methods for System Design, 79-96.
Edi ted by John D. Folley, Jr. Washington, D.C.: The
American Institute for Research, 1940.

*"New Cockpits Use Integrated Avionics,"
and Space Technology, 120(3), 148-54 (1984).

Operator‘’s Manual Army Model OH-58A Helicopter, (TMS5S-~
1520-228-10) Washington, D.C.: Headquarters, Department
of the Army, 1978.

Panero, Julius and Zelnik, Martin, Human Dimension and
Interior Space, New York: Whitney Library of Design,
1979.

Perry, 1.C., "Helicopter Aircrew Fatigue," (AGARD Ad-
visory Report No.é9) Neuilly Sur Seine, France: NATO

Advisory Group for Aerospace Research and Development
(19722).

Shapiro, Jacob, Principles of Helicopter Engineering,
London: Temple Press Limited, 1955.

Technical Secretariate, Internatioral Air Transporta-
tion Association, "Helicopter Operation and Design Re-
quirements,” (Doc.Gen.1357) Montreal: International Air
Transportation Association (1953),

Verdier, Paul A., Basic Human Factors for Engineers,
New York: Exposition Press Inc., 1760.

Woodson, Wesley E. and Conover, Donald W., Human Engin-
eering Guide for Equipment Designers, 2nd ed. Berkeloy:
The University of California Press, 1964,




APPENDI JES

55

i e e = - “ -
L - W T e Fa W
et .« > ~

N LR -
. YRR R " . ~
AN V% P VR PN AL GRCIRL R AL PRI P P P A T e

A \‘-g'- - ﬁ-‘ L WO W ’\-‘ "
iy Am.fs.,)_'s.'fsi-..{«." Al




APPENDIX A

ANTHROPOMETRIC MEASUREMENTS
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OH-58A COCKPIT-PILOT
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é1

SREWSTATTOR ASSESSHENT OF RRACH (CAR) NONRL
SAR(1-JPPR SAYPLE,2~CPPASTATLION,J=ACTON ANALYSIS, &~REACH
2

*0CW FONCTIORS (1-INPUT,2~PRINT,3=%DIY,0~SAVE,5-0RD)~~
1
IRPUL MIDPE(1=INTERACTIVE;2aPILE)==
1

2BBY SPATTON DESCRIPTTON -
+194-59) COCKPIT-PILOTY
ANCHIRASE(1-NEP,2-SEAT, 3=FOOT SPAT®D,4-F00T STAND,
S<AIP, 6-SHNILDER=SEATED, 7= SHOULDER=STAND) P=
2
DESISN BYT POINT:
DEP(X,Y,2) -

0.30 3.90 13.03
DBP IN¥ JP DIRECTION(X,Y,7) -
0.30 3.90 43.0%

DEP TN PORRARD DIRRSTION(X,Y,7) =
0.00 22,9y 33.01
LINE OP SIGHT ANGLR -
-13,00
SEAT BAZE ANGLE -
9.00
SEAT DAN ANGLE -
3.00
AARNESS % ~
53.00
SEAT REP POYNI DOWN-BATK(X,Y,Z)~
0.00 0.00 0.00
TONTROL NAME -
CYCLIC
LOCATIOH (X, %,2) -
0.00 19.50 11.61
BIDY PART(1-L3,2-RH,3=BM,U~LF, 5=0P,5=BP) ==

:RIP(!-CLE:CHPD,Z-FINGHR TIP, 3~ RXTENDED) -~
nnnnxss(1-;o:x,2-unnocx)--
pnxnuar(1-3zs,_-n0)--

ADJUST!BLE1L3:ATION {X,¥,%)-=

0.00 25.55 10.76
6.1% 10.00
CONTROL WANE -
COLLECTTVE
LOCATION (X,Y,2Z) -
~10.80 17.30 0.00

BODY PARP (1-LH,2-RH,3-BH,U-LP,5~RP,6-8F) -~
1

SRIP(1-CLENCHED,2~-FING®R TIP,3-EXTENDED)~~
1

HARNESS (1-10C5%, 2-UNLNCK) -~
2

ENV,S~B¥D) -~
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¥
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B
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B

PRYBARI (1-TE3, 2-¥0) == e
EDIJUSYABLY LOCATION (X,¥,2) = N
-10.60 12,47 £.75 oy

9,99 10.00 e

CONTROL WARY - .
'RT ANTITIRQNE PPFD Yo
LOCATION(X,Y,%) -
l.OO 32065 ‘6.26 “‘.‘~:
800Y PIRT(;'LH,Z-Rll,J-Dll.U-LP,'y-M'.6-5!’)--'

PREMARY {1-YES, 2~A0) == e

1 L
ADJUSTABLE LICATTCN (¥,0,%)-= .

4,00 82.15 -7.76 Y
9.62 10.00 L

CONTROL NAME - '

'LFT ANTITORQUE PFD .
LOCATION(X,Y,Z) = g
~5.80 32.65 -6.26 S

BODY PARY (1-LR,2~RH, 3=RH,A=LP,5=RF, 6=BF) =« L
4 ey
PRIMARY (1=YES, 2=N0) =~ .
1 e
ADJUSTABL® LOCATICN (X,Y,7)=-= el
-5.50 82,15 -7.176 Nt
9.62 10.00 -
CONTROL NAKE - -
*YUEL BOOST SV -
LOCATION (X,Y.2)} - e
-n.88 10.00 17.13 -
BODY PART(1-LA,2<RA,I=BH,4=LP,5=FF, 6~RF) == O
1 W
SRIP{1-CLENCIED, 2-FINGEY TTP,3-EXTENDED)~~ e

3 N
HARNESS (1-L0CK, 2+ UKLOCK) =~ :d
2 "

PRIMARY (1-YES, 2=-N0) -~ f
2 L)
ADJUSTABLE LOCATION IX,Y,2)-~ e
-0.88 36,00 7.1 NG
0.00 10,00 e
TONTROL NANP - e
'PILOT ICS SEL®CT o
LOCATION (X,Y,2) - T

~4,13 30.00 6.63 "
BODY PART(1-LH,2-RH, 1=BH, U=LP,5-RP, 6-RF) == —

1 ~

3RIP (1-CLENCHED, 2-PINGER TIP,3-EYXTENDED)-~ .
2 R

HARNESS (1-LOCK, 2-UNLUCK) == =
2 i

PRIMARY (1-YES, 2=HO) =~ -

2 <
ADJUSTABLE LOCATION (X,Y,2)~- -
= “4, 13 30.00 6.63 SVl
.. 0.00 10.00 o
b CONTROL NAME - S
oo YPORTE TRIN SW w
AN LOCATION (X,Y,2) = o
v
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e
&
-1.688 30,00 10. 13 D
3

BODY PART (:-LH, 2=RR, 1-BH,U~LF,5~RP, 6-BP) ==

JRIP(t-CLENCHFD,2«FINGER TIP,3~-EXTENDED) =~
R]

HARNESS (1=L0CK, 2-UNLOCK) == . .
2

PPIMARY (1-YES, 2=NO) -~ e
2 )
ADJUSTABLE LOCATION (X,Y,Zj~= ot
.1088 ,OIOO 10.1.’ ..:'
0,00 10.00 i
CONTROL NANR - ;
YHYD DOOST SN L,
LOCATION (X,Y,2) ~ N
-0.88 30.00 n, 11 o
BODY PART (1<LH,2-RH, 1=BH,U=LF,5=RF, 6-AF) == -
1 e
3RIP(1-CLENCHED,2-PINGER TIP,3~EXTENDED) =~ N
2 N
RARNESS (1-LOCK, 2-GNLOCK) -~ e~
2 i
JRIRARY (1-YES, 2~NO) -~ r?
2 -:"u
ADJUSTABLE LOCATION (X,Y,2)-- N
«0.88 30.00 10.13 e
0.00 10.00 o
CONTROL WAME - -
'ALT SPT KNOB o
LOCATION(X,Y,?) = {
-3.13 30.00 15.11 -
BODY PART(1-L#,2-RH,3-BH,4~LP,5~RP,6-BF)~-~ o
1 . .o
IRIP(1-CLENCRED,2-FING®K TIP,3=-EXTENDED) =~ . .
2 o
RARNESS (1-LOCK, 2~UNLOCK) -~ K
7_ .
PRIMARY (1-YES, 2-K0) == ::
2 ’ .-.
ADSOSTABLE LOCATION (X,Y,7)-- o
-3.13 30.00 15.13 s
0.00 10.00 "
CONTROL WANE ~ o
*THF RADIO %
LOCATION (X,Y,2) = -
-13.32 30.0C 4.63
BODY PART(1-LH,2-RH,3-BH,U-L¥,5-RP,6-BF) =~ —
1 .

SRIP(1~CLENCHED,2-PINGER TIP,3-EXTENDID) =~
2
HARRESS (1-LOCK, 2=UFLOCK) =~ ' S

2 _-.
PRINARY ( 1=YES, 2-NO) -~ -
2 .
ADJUSTABLE LOCATION (Y,Y,7%)== —
-13.32 30.00 4.6
0.00 10.00 .
COWTROL NAME - Tt
'YHP PADIO -
LOCATION(X,Y,?) - "
‘;'n
=
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-19.88 30.00 11.13 &
B0ODY PART(1~LH,2~RR,3=BR,4=LF,5=RF, i=BF)-~ o
1 LA,
SRIP(1-CLENCHED, 2-PINGER TIP,J-EXTENDED)~-~ o
2 -
NARNESS ( $~LOCK, 2-UNLOCK) == -
2 O
PRINARY (1~YES, 2~N0) ~~ it
2 3
ADJNSTABLE LOCATION (X,Y,7)-- .
-19,88 30,00 17. 13 i
0.00 10.00 e
CONTROL NAME - :
TRANSPONDER .
LOCATION (X,Y,2) = -
~19.68 30.00 16. 13 N
BODY PART(1-LH,2~RH, 3-BA, 4~LF,5~RF,=BP)~~ e
1 o
3RIP(1=-CLENCHED, 2-PINGER TIP,3-EXTENDED)=-- o
2 v"
HARNPSS (1-LOCK, 2-UNLOCK) == ¥
2 harg
PRINARY (1-YES, 2=N0) -~ Ry
H .
ADJUSTABLE LOCATION (X,Y,%) == o
-19,88 30.00 16.13 e
0.00 10.00 :
CONTROL WANE - vl
'CLOCK o
LOCATION (X,Y,2) - "
-8.13 30.00 22.13 5
80DY PART (1-LH,2~RH, 3~BH,8~LP,5~RF,6-BF) -~ v
! o
SRIP(1-CLENCHED,2-FINGER TIP,3~EXTENDED) - .
3 .
HARNESS {1-LOCK, 2=-UNLOCK) == -
; >
PRIMARY (1-YES, 2~ NO) ~~ :
2 -
ADJUSTABL® LOCATION (X,¥,Z)=- KX
-8.13 -, 30.00 22.13 ..
0.00 T+ 10.00 -
CONTROL NAME -~ N
YINVERTER SW . o
LOCATION (X,Y,2) - e
-10.25 11.50 36.00 ‘
BODY PART (1-LH,2-RH,3~BH,U-LP,5=RPF, 6-BP) ~= ' =
1 .
3RIP(1-CLERCAED,?~FIKGER TIP,3-PXTENDED) =~ i
3 e
HARNESS {1-LOCK, 2=UNLOCK) -~ g
2 B
PRIMARY (1-YES, 2-H0) -= M
2 gy
ADJUSTABLE LOCATION (X,Y,7)=-- o
-10.25 11.50 36.00 -
0.00 10.00 .
CONTROL NANE - .
'RAT/GRN SWS ?_
LOCATION (X,Y,2) = -
K
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“ =12.13 11.50 36. 00 .
N BODY PART (1=LH,2-RH,3-BH,4=LP,5-RP,6-NP) =~ N
“ 1 v,
SRIP(1-CLENCHED, 2-PINGFR TIP, )-EXTERDED) =~ o

3 L]

RARNESS (1-10OCK, 2-UNLOCK) ~- b

2 oL

PRINARY (1-YES, 2-HD) == T

. 2 s
. ADJUSTARL® LOCATION (X,Y,7)-- h{
~12,13 11.50 36.00 -

0.00 10.00 o

CONTROL WANP - -

*ROW 2 SW, OVRHD o

LOCATION (X,¥,2) - )

-12.13 9.1 36.00 o~

. BODY PART(1~-LR,2-RN,3=-BA,4-LF,5~RP,6-BP)~~ -
’ 1 L

B g GRIP(1~CLENCHED,2«-FINGER TIP,3~EXTENDPD)=~
! : 1

T

HARNESS (1-LOCK, 2-UNLOCK) =~
2

2

PRINARY(1-YES, 2-N0) -~
2

2

A
x ADJUSTABLE LOCATION (X,Y,%)-- 5
iy «12,13 9.13 36,00 w
2 0.00 10.00 o
-t CONTRCL NAHE - '
"ROW 3 SW,0VRHD -

LOCATION (X,Y,%) - *
-12,13 7.7% 36, 00 ' >
BODY PART (1-LH,2-RN,3~BH,4~LF,5~RF,6-APF) - S
1 A
3RIP (1-CLENCHED,2-PIHGRR TYP,3-EXTENDED)-- . ;‘
3 : )
BARNESS (1-LOCK, 2-UNLOCK) =~ Fa
2 p
PRINARY (1-YES, 2=ND) == o
2 -

- ADJUSTABLE LOCATION (X,Y,2)-- e
= : : 12,13, 9.1} 36.00 -
2 1.38 ' 10.00 o

CONTROL NANE - N

: *LGT CONT KNOBS . RS

. LOCATION (X,Y,2) - L
-3 =12.13 5.50 36. 00
) BODY PART (1-LH,2-RH,3-Bf,4-LF,5-RF,6-BP)=-= -
e 1 o

! 3RIP(1-CLENCHED,2-FPINGZK TIP,3~FEXTENDED)=- n

. 2 ) o

. RARNESS (1-10CK, 2-UNLOCK) == o

. 2 .l

5 PRIAARY (1-YRS, 2-NO) == L
' 2

ADJUSTABLE LOCATICK (X,Y,Z)-- =

~ -12.13 5.50 36. 00 -

: 9.00 10,00 o

: TONTROL NAME - o

: *HYD BOOST CIP BK i~

. LOCATION (X,Y,2) = .
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2% 350"

X
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-12.13 «2.18 36.00
BODY PART(1-LH,2-RH,I-BR,4~LF,5=RF,6-BF) =~
1

3RIP(1-CLENCHED, 2-PINGER TIP, )« EXTEXDED) ==
2

HARNESS (1-LOCK, 2-UNLOCK) =~
2

PRINARY (1-YES, 2-NC) ==
2

ADJUSTABLE LOCATION ({X,Y,%)--
~12.13 -2.28 36.00
0.00 10.n0
CONTROL NAME ~
- YPUBL VALYE HANDL®
LOCATTON{X,Y,7%) =
-8.00 14,00 36.00
BODY FART(:-LH,Z-RH,3-BN,Q*LP,5-WF,6-BP)--

3RIP(1-CLENCHFD,2~FINGER TIP,l-EXTENDED) =~
1

HARNESS (1=-LOCK, 2-1INLOCK) =~
2

PRINARY (1-YES, 2-NO) -~
2

ADJUSTABLY LOCATION (X,Y,2)~-
-R.00 14,00 36.00

0.00 10.00
CONTROL WANE =

*ERER DOOR REIL
LOCATION (X,Y,Z) =

9.00 18. 25 29.50
BODY PART(1-LH,2-RH,3-BH,U-LP,5=R?, 6-BF) =~

2

SRIP(1-CLENCHED, 2~-FINGER TYP,3- EXTENDED) ==
1

HARNESS ( 1-LOCK, 2-UNLOCK) ==
2

PRTNARY (1-YES, 2-NO) =~
2

ADJUSTABLE LOCATION (X,Y,Z)--
9.00 18.25 29.50
0.00 10.00
CONTROL KANE -
'CAU TRST/RESPT
LOCATTON (X,Y,%) -
-9,55 18.05 -2.50
BODY PART (1-LH,2-RH,3-BH,4-LF,5-RP, 6-BF) -~
1

SRIP(1-CL®NCHED, 2-PINGRR TIP,3- EXTENNED)--
3

HARRESS (1-LOCK , 2=UNLOCK) ==
2

PRIMARY (1-YES, 2=ND0) =~
2

ADJUSTABL® LOCATION (X,Y,7)-~
-9.5% 18.05 -2.50
0.00 10.00
CONTROL WANR ~
‘PN PADTO
LOCATION (X,1,2) -
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=13.%% 17.%% -2.50
BODY PABT 1<Lll,2=RA, 3=RAK,U4~LY, S5=NF, 6=BF) ~~
1

SRIP(1-CLRNCRED, 2-PINGPR TIF,3-PXTENDRD)~~
2

HARNESS { 1-10CK, 2~0NLOCK) =~
2

PRINARY (1-YTS, 2=NO) =~
2

ADJUSTABLE LOCATION (X,Y,Z) -~
-1 3. 55 .'0"5
0.00 10.00
CONTROL MNAMY -
*ADP RECEBIVER
LOCATION (X,Y,2) ~
=13.55 22.05 =~2.590
BODY PART(1-LH,2-RH, 3=BH,U~LP,5=NF,6~BF)~~
1

-2,50

SRIP(1-CLENCHED, 2-PINGER TIP,3~-EXTERDED)~~
2

HARNESS (1-LOCK, 2-UNLOCK) ==
2

PRIMARY (V-YES, 2=N0) -~
2

ADJUSTABL® LOCATIOR (X,Y,2)-- -

«13.5% 22.05 -2.50 .

¢, 00 10.00 (N

CONTROL WNAME - T

t -

HIN HEAD CLEARANCE - ?f
0.00 .

HELNET TPHICKNESS ~ kY

0.00 ‘}'

HEAD CLEARANCE COORDINATES (X,Y,2) - Ry

0.00 0,00 0,00 ;{

CREW PUNCTIONS (1-IRPUT,2-PRINT, 3=%DIP,4=SAVF,5=-PND) -~ E:

2 -
PRINT HODE(1-DESC,2-ANCHOR,3-DFP,U4-SEAT,5-CONTRIL, 6-HEAD,T-HAC,8-ALL,9~END) -~ Lﬂ
8 :4

CREW STATION DESCRIPTION -~ 10H-58A COCKPIT-PILOT® .f
ANCHORAGE - SEAT o
DESIGN PYE POINT: -
DEP{X,Y,2) = 0.00 3.90 33.03 Ca
DEP IN UP DIRECTION(X,Y,?) ~ 0.00 3,90 43.03 e
DEP IN PORWARD DIRECTION(X,Y,7) = 0.00 13.90 33,02 A "
LINE OF SIGHT ANGLE =~ -13.00 L
SEAT DATA:
SEAT BACK ANGLE - 9.00 ¥
SEAT PAN ANGLE =~ 8.00 o
HARNESS % - 50.00 e
SEAT REP POINT DOWN=BACK(X,Y,7) - 0.00 0,00 0.00 i~
SEAT UP-BACK(X,Y,Z) - 9.00 0,00 0.00 .
SEAT DOWN-FORWARD(X,Y,%) - 0.00 0.00 0.00 -
"--

CONTROLS ¢ ;-
. b pul

-

.\‘

. .
AR R R R A N A
PN N NI IR

A
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A

4 .
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s
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i
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ROIDY HAPH PRIN LOCATION \
L] CONTROL NAn® PART LOCK GRIP NON~P X Y 4 :
1 CYCLIC RH ONLK CLEN PTR 0.00 19.50 11.61 :
0.00 25.55 10.7¢6 .
2 COLLPCTIVE LH UNLK CLEN PRIN -10.80 17.30 0.00 .
=-10.80 12.47 8.75 v
1 RT ANTITORQUR PED RP ===a wea« PRIY 4,00 32.65 ~6.26 .
4,00 “2-15 «7.76 N
4 LFT ANTITOPQUE PED LY eeee «=ee PRIN -5.%0 32.65 -6.26 .
-5'50 “2.15 «7.76 .
5 POEL BOOST SV LI URLK EXTP NON-D -0.88 130,00 7.13 N
-0.88 30.00 7.13 -
6 PILOT ICS SELECT LA UNLK PTIP NON-P -4,13 30.00 6.63 .
-4.13 30.00 6.6} ;
7 PORCE TRIM SW LH ONLK ERXTF NON-P -1.88 30.00 10.13 '
-1-88 30.00 10.13 "
8 HYD BDOST SW LH ONLK FTIP NOA-P -0.88 30,00 10.13 N
-0.88 30.20 10.13 \
9 ALT SET KNOB Lt  UNLKX PTIP NON-P -~3.13 30.00 15.13 .
-3.13 30.00 15.13 .
10 UHP PADIO LH UNLK FTIP NIN-P «13,32 30.00 4.63 v
-13. -,2 30-90 “ob.’ N
11 VAP RADIO L0 UNLK PTIP NON-P ~19.88 30.00 11.13 .
-19,88 130.00 11.13
12 TRANSPONDER LIt UNLK PTIP NON-P -~19.88 30,00 16.13
-19.88 130.00 16.13
13 CLocCK LH ORLK PXTF NON-P -8.13 30.00 22.13 '
-8.13 32.00 22,13 ’
14 INVRRTEDR SW LH UNLK EXTP BON-P <=10.25 11.50 36.00 '
“10.25 11.50 36.00 i
15 BAT/GER SWS LH URLK PXTP NON-P =-12.13 11,50 36.00 -
=12.13 11.50 36.00 \
16 ROW 2 SW, OVARHD LH ONLK EXTP NON-P .-12,13 9.13 36.00 )
=12.13  9.13 36.00 :
17 ROW 3 SW,DVRIND LH  UNLK PXTP NON-P ~12,13 1.75 36,00 .
-12. 13 9.13 36.00 <
18 LGT CONT KNODBS LH ONLK FTIP NON~P =12.11 5.50 36.00 ]
-12.13 5,50 36.09 :
19 HYD BDOST CIR BK LH UNLK PTIP NOWN-P =12.13 2,38 36.00 R
-12.13 -2035 3b.00 ¢
20 FUBYL VALV® HANDLE LH UNLK CLEN NON~P ~-8.00 1.00 36.00 .
~8.00 14,00 36.00 .
21 EMER DOOR REL RH UNLK CLEN NOH-P 9.00 18.25 29.50 g
9.00 18.25 29.50 :
22 CAU TEST/RESPT LIt ONLK EXTP NON-P -9.55 18.05 -2.5¢C .
«9,55 18.25 -2.50
23 PR RADIO LH UONLK PTIP NON-P -13.55 17.55 -2.50 .
=13.55 17.535 =2.%)
24 ADP RECEIVER Lt  UNLK FPTIP HON=-P ~13.55 22,05 <~-2.50
-13.5 22,05 -2.50
READ CLEARANCE:
HIW HEAD CLPARANCE -~ 0.00 :
APLMET THICKNZSS - 0,00 .

APAD CLEARANCE COORDIWNATPS(X,Y,2) - 0.0n 0.00 0.02
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CP:' POUNCTTONS (V~XRPUYT, 2-PRINT, J~EDTT,0~SRVE,5~END) =~
ENTER PILENANP YOR CRENSTATION AMALYSIS -

*OHSBR?
®«S4CREESTATION DAPA IS SAVED OX FIL®:

SREVW FUNCTIONS (1-INPUY,2Z~-PRINT, 3~EDIT,=SAVE,5-%ND)~~
5

s e~ v

CAR(1-JPER SAMPLRE,2-CREWSTATION,3~ACCOM ANALYSIS,4~REACH ENV,5-E¥D) -~ !

EAD OF AR MODEL
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CREWSTATION ASSESSHNENT OF REACH (CAR) MODEL
CAR (1-0PER SAMPLE,2-CREWSTATION,3=AZCNN ANBLYSIS,A=RFEACH ENT, 5-E¥D) -~
2

CREW PUBCTIONS (1-INPUT,2~PRINT,3-RBIP,4=SAVE,S5~RND)«~
1
INPUP MIDE(1=INTRRACTIVE;2sPILF)~~
1

CREW STATION D#SCRIPTION =
*134=58A COCKPIT-COPTLOM!
ANCHORASE(1-DRP,2~SFAT, 3=P00T SFATED,4-FOO0T STASD,
5-HIP, 6~SHOULDER=-SEATED, 7= SEOWLNER=STAND) Poe
2
DESIGN BYE POINT:
D2B(X,Y,2) -

0.20 3.90 33.03
DEP IN UP DIRRCTION(X,Y,7) -
0.00 3.90 43.03

DEP IN PORWARD DIRRCTION(Y,Y,2) =
0.00 13.30 33.03
LINE OF SIGHT ANGLE -~

.1 3. 00
SEAT BACK ANGLP -
9.00
SEAT PAN ANGLE -
8.00
HARNESS % - e
50.00 :'-".:\".
SEAT REP POINT DOMN-BACK{X,Y,Z)~- L
0.00 0.00 0.00 sy
CONTROL KAME - D
CYCLIC A
LOCATION (X,Y,2) - G
0.00 19.50 11.61 ir*
BODY PART(1-LH,2-RH,3-BH,4~LF,5-RP,6=BP)~~ oo
2 o
SRIP(1~-CLENCHED,2-FPINGER TIP,3=EXTENDED)~~ e
1 N
HARNESS ( 1-LOCK, 2=UNLOCK) -~ .
2 (W
PRIMARY ( 1-TES, 2-NO) =~ W
1 1
ADJUSTABLE LOCATION (X,Y,2)-- L
0.00 25.55 10,76 )
6.114 10,00 S
CONTROL NAM® - O
COLLECTIVE e
LOCATION (X,Y,2) - L
- 0¢80 17. 30 o. 0o .-““ -
BODY PART (1-Lif,2-RH, 3=-RH,4-LF,S5-RP,6-BF)~~ 2
1 S
3RIP(1-CLENCHED, 2-PINGER TIP,3-FXTENDED)~-~ T
1 R
AARNESS (1-10CK, 2=UNLOCK) == s
2 -i\f
NS
,
a .
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PRINARY (1~YBS, 2=NO) -~
1
ADJUSTABLE LOCATION (X,Y,2)=--
-10.80 12.47 8.75

9.99 10.00
CONTROL NANR -
*RT ANTITORQUE PED
LOCATION {%,Y,2) =~
4.00 32.65 ~6.26
BODY PART(;-LH‘Z'R“,3-BH,“—LP,5-RP,6-BP)--

PRIMARY ( 1~YES, 2~ NO) -~
1

ADJUSTABLE LOCATICN (X,Y,2)«~-
4.00 82.15 -7.76
9.62 10.00
CONTROL NAMF -
YLFT ANTITORQUE PED
LOCATION (X,Y,Z) =
-5.50 32.65 ~-6. 26
BODY PART(1-LH,2-PH, 2-BH,4~-LF,5-RP,G-BP) -~
4

PRIMARY (1-YES, 2-N0) -~
1

ADJUSTABLE LOCATION (X,Y,7)--
-5.50 42.1% -7.76
9.62 10.00

CONTROL WAME -

CPOFL ROOST Su
LOCATIORN (X,Y,2) ~
: 19.48 30.00 7.13
BODY PART(1-LH,2-%H,3~BH,4~LF,5~RP,6-BPF) -~

1

GRIP(1-CLENCHED, 2-PINGER TIP,3-EXTENNED) -~
3

AABNESS (1-L0OCK, 2-UNLOCK) ==
2

PRIMARY (1-YES, 2-NO) -~
2

ADJUSTABLE LOCATION (X,Y,7)=--

19.48 g 30,00 7. 13

Cc.00 ’ 10.00
CONTROL WAME -

*COPILOT ICS SELECT
LOCATION (X,Y,2) =

=2.77 3o.0n 6.63
BODY PART(1-Lil,2~RH,3-RH,4-LP,S5~RP,6~BF)~~

1

BRIP(1~-CLENCHED,2-FINGER TIP,3-EXTENDED) -~
2

AARNESE (1~LOCK, 2=0NLOCK) =~
A 2
.- PRINARY (1-YES, 2NN} ==

2

. A ADJUSTABLE {.OCATION (X,Y,Z)~~-

4 ~2.77 35,00 6.6
0.00 10.00

CONTRDL BAME -
'FORCE TRIM SW

LOCATION (X,Y,2) -
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18. 48 30,00 10,13
BODY PART (1-LH,2-RR,3~RH,4~L¥,5-RP,6-B") -~
1

3RYP (1-CLENCRED,2-PINGER TIP,-EXTENDED) --
3

HARNESS ( 1-1LOCK , 2=~INLOCK) ==
2

PRIMARY (1=YES, 2-NO) -~
2

ADJOSTABLE LOCATION (X,Y,2)~-
18.49 3o0.00 10.13
0.00 10.00
CONTROL WANE -
*HYD BOOST SW
LOCATION (X,Y,2) =
19.48 30.00 10.13
BUODY PART(1-LH,2-<RH,3-BH,4~LF,5-RP,5=-BF)~-
1

SRIP(1-CLENCHED,2-PINGER TIP,3-EXTENNED)~~-
2

HARNESS (1~LOCK, 2-UNLOCK) ==
2

PRTNARY (1-YPS, 2-N0) =~
2

ADJUSTABLE LOCATION (X,Y,Z)=~- R
9.48 10.00 10,13 SN
0.00 10.00
CONTROL NAME -
'*ALT SET KHOB
LOCATION (X,Y,Z) -
17.23 30.00 15.13 e
BODY PART(1-LH,2-RH,3-BH,4-LF,5=RF,6-BF) =~ R
1

'

R '}

T

- .
R TS
"cla

SRIP(1~CLENCHED,2-FINGER TIP,3-EXTENDED) -=
2

.
x
e

HARNESS (1~-L0OCK, 2-TTNLOCK) =~ .
2

PRIMNARY (1~YES, 2=-NO} ~~ B g
2 .

ADJUSTABLE LOCATION (X,Y,7)~~

17.213 30.00 15.13

0.00 10.00
CONTROL NAMNE -

‘UHF RADIO
LOCATION (X,Y,2) -

7.04 30.00 4.6%
BODY PART (1-LH,2-RH,3-Bl,4~LFP,5~-PF, 6=-BP)~-

1

b

IA\‘_;
C
(]

"
' a

v
i s
.

A s

SRIP(V~CLENCHFD,2~FINGPRR TIP,3-PXTENNED)~-
2

a

A iy By

HARNESS (1-LOCK, 2=UNLOCK) =~ LR
2 .

PRIMARY (1-YES, 2=NO) ==
2
ADJUSTABLY LOCATION (X,Y,7)--

7.04 3n.00 4.61
0.00 10.00

CONTROL NANE -
'YH® RADIOD

LOCATYON (X,Y,2) =

. .
LI Sl Wt .
.

f e N
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.48 30,00 1,13
BODY PART (1<LH,2=RH,3=Bi{,U~LP,5=07,6«BF) =~
1

GRIP(1=CLPNCHED,2=-PINGRR TI®,Y=EXTENDED) ==
2

AARRESS (1-LOCK, 2~UNLOCK) -~
2

PRIMARY (1-YES, 2-N0) ~=
2

ADJUSTRBLE LOCATION (X,T¥,%)=~

2.u8 30.00 11.13
6.00 10.00
CONTROL NAMP -
© TPANSPONDER
LOCATIOF (X,Y,7) -
0.48 *30.00 16.13

BODY PAPT(1-LH,2-RH,3-BH,4-LP,5~RF,6-BF) =~
SRIP(i'CLH:CHED,Z-FINGER TIP,3-EXTENDTZD) ==
HIRIESS(1-:OCK,2-UHLDCK)"
PRIHAR!(1-$ES,2"IO)--

ADJUSTABLEzLOCATION (X Y¥y2) ==

0.48 30.00 16.13
.00 10.00
CONTROL NANE -
*CLOCK
R T YIRS
.23 .00 22.13

BODY PAuT (1-LH,2-RH,1=BH,U=LP 5=RF, 1 -3P) =~
cnxp(1-cnz;cuzn.z-rtuczw TIP,3-PXPENDED) -~
nnaunss(1-:ocx,z-unnocx)~-
paxnnnr(1—§ns.z-10)--

ADJUSTARLE LOCATION (X,Y,Z)=--

12.23 30.00 22,13

0.00 10.00
CONTROL NAME -

'INVERTER SW
LOCATION (X,Y,7) =~

0.11 11.50 36.00
BODY PART(!-LH,2-RR,3-BH,4~LF,5~RF,6-BP) -~

1

SRIP(1-CLENCUED, 2-PINGER TIP,J-EXTENDED) -~
3

HARNESS (1-LOCK, 2=-UNLOCK) ~~
2

PRI NARY (1~ YES, 2-N0) =~ i
2 .

ADJUSTABLE LOCATION (X,Y,7)-- gjﬁf

10. 11 11,50 36,00 e

0.00 10.00 e

CONTROL NANP - BN

*BAT/GEN 3WS SN

LOCATION (X,Y,2) - R
)

B S S A A U T S A SRR T L R S S



- o d fad od v w had E Y Y Y Y W N
i et A A er e v vt Ml SR A VIR RS R s e Wbt Sl Rl Al Al W S S L RS i i Rl

55

£
LY

-.g"i o

-
P
3

>

o
0}1'1
75 o
LA
79 i
8.23 11.50 36. 00 o
BODY PART (1-LH,2=RR, 3=BH,8-LF,5=RF,G-PP) -~ oo
1 L
SRIP(1-CLENCHED, 2=-FINGPR TIP,3=-EXTBHDED) =~ o)
3 '\I
RARNESS (1-1.0CK, 2=UNLOCK) == “i
2 oo
PRI MARY (1-YES,2-N0O) =~ -
2 ..
ADJUSTABLE LOCATION (X,Y,7)=-- <]
8.23 11,80 36.00 o
0.00 10.00 oL
NONTROL WAME - 2
*ROW 2 SW, DVRAD
LOCATION (X,Y,2; = e
8.23 9.13 36,00 >
BODY PART (1-LN,2~RH, 3-Bil,4=LF,5-RP,6-BPj~= ]
1 el
GRIP(1-CLENCHED,2~PINGER TIP,3-EXTENDED) -~ e
3 ‘:,,1
B#ARNESS (1-LOCK, 2~UNLOCK) -~ Wy
2 1
PRIMARY(1-YES, 2-H0) =~ Ped
2 S d
ADJOSTABLE LOCATION (X,Y,2)~=- o
8.23 9,13 36.00 R
0.00 10,00 7a
CONTROL NAHE - '
'ROW 3 SW,0VRID .

LOCATION(X,Y,2) =~
8.73 7.75 36,00

BODY PABRT(1-LH,2-RH,3-BH,U4~LF,5-RP,6-RF) =~

1 .
GRIP(1~CLENCHED,2-FIRGER TI™,3-EXTENDED) -~

3 .
HARNESS (1~ LOCK , 2=-UNLOCK) =~

2

PRIMARY (1-YES, 2-NO)~~
2

0 B NESNNN. B O

LuJOSTABLE LOCATION (X,Y,7)=~--

:
8.23 9.13 36.00 oy
1.38 10.00 o
CONTROL NAME - i
'LGT CONT KNUBS A
LOCATION (X,Y,2) - <
8.23 5.50 6.00 T
BODY PAPT(1-LH,2~Ril,3-BH,8-LF,5=NF, 6-BF) -~
1

GRIP(1-CLENCHED,2-FINGER TIP,3=-FXTENDED)-~
2

HARNESS {1=LOCK, 2-UNLOCK) ~~
2

PRINARY (1-YES, 2-¥0) -~ : 3
2 a'
ADJUSTABLY LOCATION (X,Y,Z)-- -y
8.23 5.50 36. 00 -1
0.00 10.00 -3

CONTRCL NAM® -~ e
'HYD ROOST CIR BK _{i
LOCATION (X,Y,2) = B
o
i
i'i

o

™

.':’:1

e d

o

oo
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A.23 -2.18 36.00
BODY PART(1-LH,2=R1,3-811,4=LPF,5=R", f<BF) =~
1

GRIP(1~CLENCHED, 2-FINGER TIP,J=EXTENDED) ==
2

HARNESS (1=1.0CK, 2=UNLOCK) ==
2

PRINARY (1~YES, 2-NO) -~
2

ADJUSTABLE LOCATION (X,T,Z}~~

8.23 -2.38 36. 00

0.00 10.00
CONTROL NAMP -~

TPUBL VALVE HANDLE
LOCATION (X,¥,2) -

12.36 164.00 36.00
BODY PAR™(1-LH,2=-RA, 3=BH,U4~LF,5~RF,6-BF) ==

1

3RIP (1-CLENCHFD, 2-FINFGER TIP,3~EXTENDED)-~
1

HARNESS (1-L0CK,2-NNLOCK) -~
2

PRINARY (1-YRS, 2-%0) =~
2

ADJUSTABLE LOCATION (X,Y,2)--
2.3¢ 14.00 36.00
0.00 10.00
CONTROL NAMNE ~
*ENER DOOR REL
LOCATION (X,Y,2) =~
-9.00 18.25 29.50
BODY PART(1-LH,2-RA, 3-BH,4-LFP,5-RP,6-BP)~~
1

SRYIP(t-CLENCRED,2-FINGER TIP,3-EXTENDED} -
1
HARNESS (1-L0CK, 2-UGNLOCK) ==
2
PRIMARY (1-YES, 2-NO) -~
2
ADJUSTABLE LOCATION (X,Y,Z)--
-9,.00 18.25 29.50
0.00 10.00
CONTROL NAME -
'CAD TEST/RESET
LOCATION(X,Y,Z) -
10.81 18.05 -2.5G
BODY PART(1-LH,2~RH,3~BR,4~LPF,5=RPF,6-BF)~-
1
SRIP(1~CLENCHED, 2-FINGER TIP,3-EXTENDED)~~
k)
HARNESS (1-L0CK,2~-UNLOCK) -~
2
PRIMARY (1-YES, 2-K0) ~~
2

ADJUSTABLY LOCATION (X,Y,Z)--
4

0.81 18.05 -2.50
0.00 10.00

CONTROL WANE -
'FH RADIO
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6.81 17.5% -2.50
BODY PART(1-LH,2~-RN, 3-BH,4~LV,5+RF,6-BP)~~
1

SRIP(1=CLENCHED, 2~PINGER TIP,3=-EXTENDED) -~
2

RARNESS (1-LOCK,2-UNLNCK) ==
2

PRINARY (1-YPS, 2=N0) =~
2

RDJUSTABLY LOCATION (X,Y,%) =~
6.81 17.55 ~2.50
0.00 10.00
CONTROL WANE -
YADF RECEIVER
LOCATION (X,Y,2) -
6.81 22,05 -2.50
BODY PART(1-LH,2-RR,3-3H,4~LF,5=RP,6-8P)~=

1
GRIP(1-CLENCHFD,2~PING”R TIP,3-EXTENDED)~~
2

T‘.. . s -
DR
.-

HARNESS ( 1-LOCK, 2= UNLOCK) ==
2 t
PRINARY (1=YES, 2=NO) == »:
2 o
ADJUSTABLE LOCATION (X,Y,Z)-- g
6.81 22-09 -2150 M
0.00 10.00 g

CONTROL NAME -
$
WIN HZAD CLEBARANCE -

0.00
AELYET THICKNESS ~
0.00 .
AEAD CLEARANCE COORDINATES (X,Y,2) - .
0.00 0.00 0.00

CREW PFUNCTIONS (1-1NPUT,2=-PRINT, 3~PDIT,4~SAVE,5-"ND)~~
2
PRINT MODE(1-DESC,2-ANCHNR,3~DEP,U4~SEAT,5-CONTROL, 6-HEAD,7~-HAC,B-ALL,9=END) -~
8

CREZW STATION DESCRIPTION - 'OH-58A ZOCKPIT-COPILOT?
ANCHRORAGE - SEAT

DESIGN EYE POINT:

DEP(X,Y,2) - 0.00 3.90 33.03

DEP IN UP DIRRCTION(X,Y,%) - 0.00 3.90 43.013

DEP IN FURWARD DIRECTION(X,Y,?) - 0.00 13,90 33.03

LINE OP SIGHT ANGLE - -13.00

SEAT DATA: Ao

SEAT BACK ANGLY - 9.00 .

SEAT PAN ANGIE =~ 2.00 e

HARNESS % =~ 50.00 o

SEAT RPP POINT DOUN-BACK(X,Y,Z) =~ 0.00 0.00 0.00 oo

SEAT UP-BACK(X,Y,7) = 0.00 0.00 0.00 e

SEAT DOWN-PORWARD(X,Y,Z) - 0.00 0.00 0.00 s

CONTROL3: e
£
R
o]
N
oy
fe ™ E
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BODY HARN PRIN LOCATION RS
L T) CONTROL NANE PART LOCK GRIP NON-P X Y 2 L
1 CYCLIC RIl ONLK CLEN PRIM 0.00 19,50 11.61 RS
0.00 25.55 10.76 e
2 COLLECTIVE LA TONLK CLEN PRIN =10.80 17.30 0.00
-10.80 12,47 8.75 Lo
3 RT ANTITORQUE PED P ===e eees PPIY 4.00 32.65 =6.26 .
“. 00 “2.‘5 -7076 ;'
4 LFT ANTITORQUE PED LF ==we ==e- PRIN -5.50 32.65 -6.26 .
~5.50 42.15 =~7.76 D
S PUEL BOOST SW LA UNLK BXTP NON-P 16,48 30.00 7.13 L
19.48 30.00 7.13 ——
6 COPILOT ICS SELECT LR ONLK PTIP KON=-P =2,77 30,00 6.63 L
-2.77 30.00 6.63 =
7 PORCE TRIM SW LH UNLK EXTP MON-P 18,48 30.00 10.13 e
18.48 30.00 10.13
B HYD BOOST S¥ LH UNLK PTIP NON-P  19.48 30.00 10.13
19.48 30.00 10.13
9 ALT SET KNOB LA ONLK PTIP NON-P 17,23 230.00 15.13
17.23 30.00 15.13
10 UHP RADTIO LA UNLK P®IP NOR=-P 7.04 30.00 4.63
7.04 30,00 4.63
11 VHF RADIO LH ONLK FTIP NOX-P 0.48 30.00 11.13
0,48 0.00 11.13
12 TRANSPONDER LA UNLK PTIP NON~-P 0. 48 30,00 16.13
0. 48 30.00 16.13
13 CLOCK LH ONLK PXTP NON-P 12,23 30.00 22.13
12.23 30.00 22.13
14 IRVERTER SW LA TUNTK EXTP NON-P 10,11 11,50 36.00
10.11  11.50 3b.00
1S BAT/GEN SWS LH UNLK PXTF NON-P .23 11.50 36.00
8.23 11.50 36.00
16 ROW 2 SW, OVRHD LH UNLK EXTF NON-P. 0,23 9,13 36.00
8,23  9.1) 36,00
17 BOW 3 SW,OVRHD LI UNLK EXTP NON-D 8.23 7.75 36.00
8,23 9.13 36.00
18 LGT CONT XNOBS LH UNLK PTIP NON=-P 8.23 5.50 36.00
8.23 5.50 36.00 o
19 HYD BOOST CIR BK LH UNLK PTIP HON-P 8.23 =2,38 36.00 g
. .23 <-2.38 36.00 -
20 FUEL VALVE HANDLE LH UNLK CLEN NON=-P 12,36 14,00 36.00 i
- 12.36 14.00 36.00 A
21 ENER DOOR REL LH OUNLK CLEN RON-P =-9,00 18.25 29.50 e
-9,00 18,25 29.50 - R
22 CAU TEST/RESET LH UNLK EXTP NON=P  10.81 18.05 =-2.50 :
10.81 18,05 =2.50 . —
23 PP RADID LH ONLK FTIP NON-P 6.81 17,55 =2.50 L
6.81 17.55 =2.50 A
24 ADP RECEIVER LA ONLK PTIP NON=-P 6.81 22,35 =-2.50 W
6.B1 22.0% =2.50 Rt
APAD CLEARANCE: -
MIN HEAD CLEARANCE - 0.00 p
HELW®T TRICKNESS - 0. 00 -

HEAD CLEARANCE COORDINATES(X,Y,Z) - 0,00 0.00 0.00
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CRE' PORCTIONS (1-INPUT,2-PRINT,3-EDIT,U~SAVE,5-END) -~ T,
LY
ENTER PILPUAME POR CREWSTATION ANALYSIS -- e
'OHS58A" )
¢*&CRENSTATION DATA IS SAVED ON FILP: - F
CREW PUNCTIORS (1-INPUT,2=PRINT,3-FDIT,4~SAVE,S=FND)~~ o
5

CAR(1-DPER SAMPLE,2-CREWSTATTON,3=-ACCOM ANALYSIS,4-REACH BNV,S5-END)~--
5

END OF CAR MODEL .
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OH-58A COCKPIT-OBSERVER

80




l.:.«'
nd
gxl
a1 i
i
[N
CREWSTATION ASSESSMRNT OF REACH (CAR) MODEL :bﬁ
CAR(1-0PER SAMPLE,2-CREWSTATION,3=ACZON ANALYSIS,U=REACH ENV,5-END) == )
2 o
CRRU PONCTIONS (1-INPUT, 2-PRINT,I-EDIT,4-SAVE,5~BND) =~
1
INPUT MODE(1=INTERACTIVE;2=FILF) =~
1
ZREW STATION DRESCRIPTION - -
110H=581 COCKPIT~ORS? R,
ANCRORAGE (1-DEP, 2-SEAT, 3-FONT SPATED.U-FOOT STARD, o
S~HIP, 6-SHOULDER-SPATED, 7= SHOULDEP=STAND) 2=~ oo
2 .;;.
DESIGN FYP POTNT: e
DEP(X,Y,7) - R
0.00 3.90 31.03 v
DEP IN UP DTRECTION(X,Y,Z) - —
0.00 3.90 43.03 N
DEP IN PORWARD DIRECTION(Y,Y,2) = Ry
0.00 13.930 33.01% el
LIN® OF STGHT ANGLE = Iy
-13.00 o
SEAT BACK ANGLE - B
SEAT PAN ANGLE - ti
8.00
HABNESS % ~ e
50.00 ey
S®AT REP PCINT DOWN=BACK(X,Y,2)- !
0.00 0.00 0.00 e
CONTROL HNAME - e
cYCLIC ot
LOCATION (X,Y,7) =~ ;
0.00 19.50 11,61 '™
BODY PART(1-LH,2-RH, ¥=BH,4=~LF,5=RP,6~BF)=-~- o
2 e
GRIP(1-CLENCHED, 2-FINGER TIP,3~EXTENDED)~~ "
1 e
HARNRSS (1-LOCK , 2~UNLOCK) =~ e
2 L
PRIBARY (1-YES, 2~R0) ~~ -
1 )
ADJUSTABLE LOCATION (X,Y,2)-- =
0.00 25.55 10.76 :
6.11 10.00 O
CONTROL NANE - : v
COLLECTIVE o
LOCATION (X,¥,Z) -
~15.30 17.30 0.00 o
BODY OKRT(1-1H,2-RH,3~BH,U~LP,5-RP,6-BP) ==~ L
1 T

GRIP(V-CLENCHED,2-PINGPR TIP,3-EXTENDED)~--
1

HARMESS (1-LOCK, 2-UNLOCK) ~~
2

i e e R T D R N R A et e T e e T Wt T T e e
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PRINARY(1-Y®S, 2-N0) -=
1

ADJUSTABLE LOCATION (X,Y,7%)-~
'10.80 '2-“7 8. 75

9.%9 10.00

CONTROL WANE -
*RT ANTITORQUE PED

LOCATION (X,Y,2) =

4.00 32.65 -6.26
80DY PART(;*LH,Z-RH.3‘3",“-LP,5*RP,6-BP)'-

PRIMARY (1-YES, 2-NO) -~
1

ADJUSTABLE LOCATION (X,Y,2)~-=-
4.00 52.18 =7.76
9.62 10.00
CONTROL WAHE -
‘LFT ANTITORQUZ PPD
LOCATION (X,Y,2) -
-5.50 12.65 -6.26
BODY PART(1-LH,2~RN,3~BH,U~LP,5=RP, 6=BF)=~
[}

PRIBARY (1~YRS, 2-NO) ~=
1

ADJUSTABLE LOCATION (X,Y,Z)~-
~5.50 42,15 -7.76
9.62 10.00
CONTROL NAMT -
*PURL BOOST SW
LOCATION (X,Y,2) =
19.48 30.00 7.1%
BODY PART (1-LH,2~RH, 3-BH, 4-LF,5~RP, 6-BF) -~
2

SRIP(1~CLENCAED,2-PINGER TIP,3-EXTEBNDED)~=~
k)

HARNESS (1-10CK, 2=NLOCK) =~
2

PRIMARY (1~-YES, 2-N0) =~
2

ADJUSTABLE LOCATION (X,Y,2)~~

19.48 30.00 7.13

0.00 10.00

CONTROL #ANT ~

YCOPTLOT ICS SZLECT

LOCATION (X,Y,2) -

-2.77 30.00 6.613

BODY PART(1~LA,2-RH,3-DU,4~LP,S~RF,6-BF)~~
1

GRIP(1~CLENCHED,2~FINGER TIP,3~PXTENDED) -~
2 )

NARNESS (1-10CK, 2-UNLOCK) =~
2

PRIMARY (1~YES, 2=NO) ==
2

ADJUSTABLE LOCATION (X,Y,%)~-

<2.77 30.00 6.63

0.00 10,00
CONTROL NANE -

‘FOPCE TRIN SW
LOCATION(X,Y,%) -
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18.48 10,00 10. 11 .
BODY PART (1-LH,2-RIl, 3~BH,U~LP,S~RP,6=RF) ~~
2

GRIP(1-CLENCHED,2=-FINGER TIP,I~EXTEKDZD)~~
3

HARNESS (1-LOCK, 2-1INLOCK) ~~
2

PRIMARY (1-TES, 2=-NO) =~
2

ADJUSTABLE LOCATION (X,Y,Z)-- s
18.48 30.00 10,13 "
0.00 10.00 :
CONTROL NAME - -

'HYD BOOST SV
LOCATION (X,Y,2) = :
9.48 30.00 10.13 :
BODY PART (1-LH,2-RH, 3-BY4,4-LP,5~RP,6-BP) -~
2
SRIP(1-CLENCHED,2-FINGER TIP,3-EYTENDED) =~
2 X
BARNESS (1-LOCK, 2~UNLOCK) == §
2
PRINARY (1~ YPS,2-K0) ==
2

ADJUSTABLE LOCATION (X,Y,7)-~ :

19.48 30.00 10.13
0.00 10.00 K
CONTROL NANE - -
'ALT SPT KNOB -
LOCATION (X,Y,2) - -
17.23 30.00 1%.13 R
BODY PART(1-LH,2«~Rll, 3~BH,4~LF,5~NF,6-BF) == C
2 5
GRIP(1-CLENCHBD,2-FINGPR TIP,3-EXTENDED) -~ ) . v
2 "

AARNESS (1-1.0CK, 2=UUNLOCK) == "

2
PRIMARY (1~-YES, 2=-NO) =~
2

ADJUSTARLE LOCATION (X,Y,Z)-- :

17.22 30.00 15.13 '

0.00 10.00 i

CONTROL NANE - 3

'URP RADIO - .

LOCATION (X,Y,2) - R
7.04 30.C0 4.63

BODY PART (1-LH,2-RH, 3~BH,4-LP,5-RF, 6=BF) -~ -
BRIP(I-CLB:CHBD.Z-PINGER TIP,3~PXTENDED) -~ '
nnnuzss(1-:ocx.2-unnocx)--
PRIHIR!(I-zHS,2-Io)--

ADJUSTABLE LOCATION (X,Y,Z3)~- N
7.04 30.00 4.63 .
0.00 10.00

CONTROL NAME - .
'YHP RADIO .

LOCATION (X,Y,Z) =~ X

.
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0.48 30,00 11.13
BODY PART (1~LH,2-Rfl, 3-BH,4=LF, 5=RP, 6=-BF)~~
2

GRIP(1-CLENCHED,2-FINGER TIP,3~RXTENDED)-~
BARIESS(1-EOCK,2‘UNLOCK)"
PRIHARY(1-$HS,2-NO)--

ADJUSTABL!ZLOCATION (XoY,2) ==

0.u48 30.C0 11.13
6.00 10.00
CONTROL WANT -
TRANSPONDER
LOCATION (X,Y,Z) -
o.un 30.00 16.13

BODY PART (1-LH,2-RH, 3-BH,U-LF,5=RF,f~BF) -~
cnxp(1-cnz:cn:n,2-rrn1za TIP,3-EXTENDED) -~
HARNBSS(1—€OCK.2-UHLOCK)—-
pnrnnnr(l-gzs.z-NO)--

IDJUSTABL32LOCATION (X,Y,2)-~

0.u8 30.00 16. 13

0,00 10.00
CONTROL NANF -

'CLOCK
LOCATION (X,Y,2Z) -

12.23 310.20 22.13
BODY PART (1~LH,2-RN,3~B7,4~LF,5~RP,6~-BP) -~

2

SRIP(1-CLPNCRED,2-PINGER TIP,J-EXTENDED) -~
3

WARNESS (1~ LOCK , 2-0NLOCK) -~
2

PRIBARY (1-YES, 2-N0) ~~
2

ADJUSTABLY LOCATION (X,Y,Z)--
12.23 10.00 22,13
%.00 10.00

CONTROL NANPE -
YINVERTRR SW

LOCATION (X,Y,2) -

10. 11 11.50 36.00
BODY PART (1~LH,2-RR,3-Bll,4~LYV,5-RP,6~BV)~-~
2

GRIP(1~CLENCHED,2-PINGPR TIP,3-FPXTEND®D)=~
3

HARNESS (1-LOCK, 2-UNLOCK) ==
2

PRINARY (1-YPS, 2-NO)-~
2

ADJOUSTABL™ LOCATION (X,Y,2)--
10. 11 11.50 . 0N
0.00 10.00

CONRTROL MNANME -
YBAT/GPN SNS

LOCATION (X,Y,2) =




. & 0
o

LA

¥ 7L

.23 11.50 16.00
BODY PART(1-LH,2=RH,3-BH#,U=LP,5~RP,6=BF) =
2

SRIP(1-CLERCHED,2-PINGER TIP,)-EXTINDED)-~
k]

AARNESS (1-LOCK,2=-0ONLOCK) ~=
2

PRIMARY(1-YES, 2=N0) ==~
2

ADJUSTABLE LOCATION (X,Y,Z2)=-
8.23 11.50 36.00
0.0n 10.00
COHNTROL WAMNE -
.YPOW 2 SW, OVRHD
LOCATION (X,Y,2) -~
8.21 9.13 16.00
BODY PART(1-LH,2-Ril, 3~Bi{,4~-LP,5~RF,6-BP) -~
2

SRIP(1-CLENCHED,2-FINGER TIP,3-EXTENDED)=--
k)

AARNESS (1-LOCK, 2-UNLOCK) ==
2

PRINARY (1-YRS, 2-NO) =~
2

ADJUSTABLE LOCATION éx,v,z)--
.2 o1
0. 00 10.00
CONTROL NANME -
ROV 3 SH,OVRND
LOCATION (X,Y,Z) =
8. 23 7.7% 36.00
BODY PART (1-LH,2-RH, 3-BH,U~LP,5=RP, 6-BF) -~
2

36.00

GRIP{1-CLENCHFD,2=-FINGFER TIP,3~PXTENDED) -~
3

HARNESS (1-1L0CK, 2=UNLOCK) -~
2

PRIMARY (1-YES, 2=NO) ==
2

ADJUSTABLE LOCATICN (X,Y,2)--
8.23 . 9.13 16. 00
1.38 . 10.00
CONTROL NANME =
'LGT CONT KNOPS
LOCATION (X,Y,Z) -
8.23 5.50 16.00
BODY PART(1-LH,2<RH,3-8H,4~LF,5=RF,G=BP) -
2

GRIP(1-CLENCHED,2-PINGER TIP,3-EXTENDED) ~~
2

HARNESS (1-1LOCK, 2-UNLOCK) = =
2

PRINARY (1-YES, 2-NO) ==
2

ADJUSTABLE LOCATION (X,Y,Z)--
8.23 $.50 36. 00
0.00 10.00

CONTROL NANP -
'HYD POOST CIPR BX

LOCATION (X,Y,2) -
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8.23 «2.78 36.00
BODY PART(1-LH,2-Ril,3~BH,4-LP,5-RP,5=BF) =~
2
SRIP(1-CLENCRED, 2-PINGER TIP,3-EXTENDED)=-
2

BARNESS {1~LOCK , 2-UNLOCK) ==
2 ;

PRIMARY {1-YES, 2-10) =~ -
2

ADJUSTABLY LOCATION (X,Y,%)--
8.23 -2.38 36. 00
0.00 10.09
CONTROL NANMT -
" YPUEL VALVE HANDLE i
LOCATION {X,Y,2) = . -
12.36 14.00 36.00
BODY PART(1-LH,2-RH,3-BH,6-LP,5-RP,6~BF)~~-
2

[ LALLM

GRIP(1-CLENCBED, 2-PINGER TIP,3=SXTENDED)~~
! :

HARNESS (1-LOCK, 2~UNLOCK) ~- "
2

PRINARY (1-YES, 2-NO) =~
2

ADJUSTABLE LOCATION (X,Y,Z)--
12.36 14.00 36.00
0.00 10.00
CONTROL WAME -
*ENER DOOR REL
LOCATION (X,Y,2) =
‘9.00 18-25 2"-50
BODY PART(:‘L",Z'R",J‘BH,“'LP,S'ﬁfgﬁ-BP)'-

.

IR

GRIP(1=-CLENCHED, 2-PING®R TID,3-EXTENDRD)=--
1

THTET T

HARNESS (1-LOCK, 2-ONLOCK) --
2

PRIMARY (1-YES, 2-NO) ==
2

A ISTABLE LOCATION (X,Y,7)--
-9.00 18.25 29.50 :
0.00 10.00 .
CONTROL NARR - .
'CAU TEST/RESET
LOCATION (X, 2) - .
10.¢ 18.0% -2.50
RNDY PART(1-. °=-RH,3-BH,U~LF,5~RP,6-BF)--
2

1=CLENCHE) "4NGRR TIP,3-EXTENDED) -~ ;
3 .

HARbGSS (1-LOCK, 2-UNLOCK) == .
2

PRINARY (1-YES, 2-N0) ~=
2

ADJUSTABLE LOCATION (X,Y,Z)=-~
10.81 18.05 -2.50 :
0.00 10.00
CONTROL WAME -
*PN RADIO g
LOCATTION (X,Y,2) -
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6.0' ‘1055 "2.50
BODY PIRT(;‘LH.z'RH.3-3",'-&?.5*“?,6-8!)"

GRIP(1~CLENCRED, 2-PINGER TIP,l-EXTENRED)~-
lllﬁ!ss(1~§OCK,2-U!LOCK)-~
PRI!A!Y(\-%BS,2-NO)~-

ADJUSTIBL32L0CATIOI (X, Y,%)=~

6.81 17.55 ~2.50
0.00 10,00
CONTROL NANWE -
*ADP FECEIVER
LOCATION (X,Y,2) -
6.81 22.05 -2,50

80DY PART(1-LH,2-RH,J-BA,U4-L¥,5-RP,6-B0) -~
2
GRIP[1~-CLENCHED, 2~FPINGER TIP,J)-PXTERDED)~-~
2
HARNESS (1-L0CK,2-UNLOCK) -~
2
PRINARY (1=-YPS, 2-N0) =~
2
ADSUSTABL® LOCATION (X,Y,Z7)-~
6.81 22.08 -2.50
0.00 10.00
COITROLSNAHH -

HIN READ CLEARANCE -

0.00
HELA®T THICKNESS =
0.00
APAD CLEARANCE COORDINATES(X,Y,2) -
0. 00 0.00 0,00

SREW POUNCTIONS (1-INPOT,2-PRINT,3-EDIT,L4=-SAVE,S-END)~~
2

PRIKT MOD2(1-DESC,2-ANCHOL,3-DEP,4~SPAT,5~CORIRIL, 6~HEAD, 7-HAC,8-ALL,9=END) -~
8

CREW STATION DESCRIPTICN ~-

ARCHORAGE - SEAT

DESIGN EYE POINT:

DEP(X,Y,2) - 9.00 3.90
DEP IN TP DIRECTION(X,Y,”) - 0.00 3.90
DEP IN FPORWARD OLRECTION(Y,Y,Z) - 0.00 13.90
LINE OP SIGHT ANGLE - -13.00

SEAT DATA:

SPAT BACK ARGLE - 9.00

SEAT PAN ANGLE - a.00

HARNESS % = 50.00

SEAT REPF POINT DOWN-BACK(X,Y,Z) - 0.00 0.00
SEAT UP-BACK(X,Y,7) - 0.00 0.00
SEAT DOWN-PORWARD(X,Y,Z) - 0.00 0.00
CONTROLS :

'OH-58A COCKPIT-OBS?

33.03
43.01
33.023

0.00
0.00
0.00
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LOCATION
X 4

mescee

19.50
25.55
17.30
12.47
32.65
42.15
32.65
42.15
c.00
30.00
20,00
30.00
30,00
30.00
30.00
¥0.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
0,00
30.00
30.00
11.50
11.50
11.50
11,50
9.13
9.13
1.75
9.13
5.50
5.50
-2.38
-2.38
14.00
14,00
13,25
18.25
18.05
18.05
17.55
17.55
22.05
22.05

0.00

A I ik A

11.61
10.76
0.00

8.75
-6.26
«7.76
0420
-7.76
7.%3
7.13
6.62
6.63
10.13
10.13
10.13
10.13
15. 13
15. 13
4.63
4.63
11.13
11.13
1613
16.13
22.11]
22.13
36.00
36.00
36.00
36,0V
36.00
36.00
Ju.00
36,00
36.00
36.00
36.00
36.00
36.00
36.00
29.50
29,50
=2.50
-2.50
=2.50
-2.50
=2.50
=-2.50

a8
BODY HARN PPIN
L[] CONTROL NANE PART LOCK GRIP NONeP
D\ 1 CYCLIC PR UNLK CLEN PRIN 0.00
A 0. 00
! 2 COLLERCTIVE LH UNLK CLEN PRIN  -10.80
~10. 80
3 RT ANTITORQUE PPD AP ~mew ewae PRIN 6,00
“. oo
4 LPT ANTITORQUE PRD LP weee- =we= PRIA -g.go
- [ ] o
S PUZL BOOST SW RA UWHLK EXTF NON-P 19,048
19. 48
o 6 COPILOT ICS SELRCT LH UNLK PTIP NON-P =2.77
'2. ’7
_ 7 PORCP TRIN SW RR UNLE EXTF NOR-P  1B.4%
. 18.48
E . 8 HYD BOOST SW RH UNLK PTIP NON-P 19,48
B - 19. 48
o » 9 ALT S®? KNOD RY OUNLK PTIP NON-P 17.23
: ; 17.23
. 10 UHP RADIO RH  UNLK PTIP NON-P 7.04
7. 04
Pz 11 VHP PADIO RH  UNLK PTIP NOW-P 0.48
. 00 '18
12 TRANSPONDER RH UNLK PTIP NON-P 0.48
0.48
13 CLOCK RH  UNLK EXTF KOK-P 12.23
) 12,23
14 IMVERTER SW RH UNLE EXTF RON-P  10.11%
1.1
15 BAT/GEN SuS RH UNLX EXTF NON-~P 8.23
- 8.23
N 16 ROW 2 SW, OVRHD RH OUNLK EXTF KON-D- 8.23
. 8.23
. 17 ROW 3 SW,OVRHD R ONLK PXTF NON-P 8.23
RN 8.21
- 18 LGT CORT KNOBS RH UNLK PTIP NON=-P 8.23
8.23
19 HYD BCOST CIR BK RIf OUNLK PTIP NON-P  B8.23
8.23
: 20 FUEL VALVE HANDLE RH UNLK CLEN NON-P 12,36
5 12. 36
. 21 ERER DOOR RPL LR UNLK CLEN NON-P =-9.00
. -9, 00
- 22 CAU TEST/RESET RH ONLK EXTP MON-P 10,81
~ 10. 81
23 PN RADIO RA ONLK PTIP NON-P 6.01
6. 81
) 24 ADP RECBIVER RH  UNLK PTIP NON-P 6. A1
- 6. 81
. HEAD CLEARANCE:
. MIN HEAD CLEARANCE - 0.00
T AELMET PHICKNESS - 0.00
N HEAD CLEARANCE COORDINATES ({X,Y,Z) - 0.00 0.00
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CREV PUNCTIONS (1=-INPUT, 2-PRINT, J=HDIT,4-SAYE,5="ND) ~~
BNTER PILENAMY POR CREVSTATION ANALYSTS -
YORS8A Y
S®SCREUSTATION DATA IS SAYYFD ON PILE: 1
CREW PUNCTTONS (1~INPNT, 2-PRINT,3-%DIT,4=SAVE,5-BND) -~ '
5

CAR (1-OPER SANPLE,2«CREUSTATION,3-ACCOM ANALYSIS,U~RRACH BNV,5-END) =~
S

ERD OF CAR WNODEL

e ="y o ERENACAR
R

-
.
(]
.
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CREWSTAPION ASSESSHERT OF RUACH (CA®) NODEL

SAR(1~-DPER SAMPLP,2-CREMSTATION, }=ACCOM ANALYSIS,4~REACH ENV,5-END)~--
1
JPER SAWPLE JPT(1-GENRRATE SANPLE,2-ACTOAL OPER NFEAS, 3-PND)
1
GENERATE PUNCTIONS (1-INPUT;2-RDIT;3-SAYR;U4-PRINT;S~GENERATE;6-END) -~
1

INPUT MOIDE{V=sINTRRACTIVZ;2=PILR) -~
2

DIAGNOSYTCS OF TORMATTED PEAD

CIRRELATION/ANTHRIPOMET RIC MPASURENENTS:
**&TOITAL FRRIPS ON INPOT DATA n
GRNERATE PUNZTIONS (1-INPUT:2-EDIT;3-SAVE;U4~PRINT;S~-GENERATE;6~8EXD) -~
4

PRINT YIDE(1=-HZAN/S5TD;2~COR MATRX;3=-0PPR MBAS;U-LINK LPNG;S~END) ~-
1

"ARMY AVIATORS!?

MEANS AND STANDARD DPVIATIONS (IN INCHES)

HRASORVARNT MEANS STD DPV
1-STATURE 68.72 2,49
2-WAIST REIGHT #1.75 . 1.99
3«SITPIRG HEIGHT 35.80 1.27
4-EYE HEIGHT-STTTIRNG 3t.02 1.25
5«PIPLITEAL HPTGHT~SITTING 16.67 0.97
6-BUTTOCK~-FKNEE LUNGTH 23.70 1.04
7=SHINLDER-ELBOW L®NGTIH 1.45 0.70
8-POREARMA-HARD LENGTA 18.95 0.83
9-BIDFLTOID DYANETRR 18.66 1.01

10-HI® BREADTH 13.83 nD.b4
11=F0O3r LEN3TH 10.43 0.50
12-HAND LENGTH 7.56 0.34

PRTNT MODE(1-NEAN/STD; 2-COR RATRX;1-NPYP MEAS;U-LINK LENG;S-END) -~
2

*ARSY AVIATORS!

CORRPLATION MATRIX

L T T T R L L L L L LT T Y o e g Ry e N N LY

STAT WAIS SIT L3 44 POT RUTT S HOU PFORE BIDE HIP FOOT HAND

L T e e e R o T R PV L R R L X Y e R R Y LY L T

1 2 k) 4 5 6 ? 8 9 10 11 12

1.000 0.905 0.760 0.734 0.774 N,774 0.676 0.762 5,327 0,411 0,661 0.600
1.000 2.547 0.533 0.813 0.781 0.662 0.76% 0.271 0.315 0,615 0.570
1.000 D.924 0.443 0,382 0.414 0,472 0,257 0.332 0.468 0.428

'.' N n‘-' N 'v"' LT e, f_-'..'..'.‘."-'u'\'a'-'-‘n'.-"\'l'
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1.000 6G.4N2 0,392 0,428 0.438 0,287 0,353 O.u2%
1.000 0.620 0,588 0.740 O.144 0.182 0.595

1.000 0,676 0.668 0,844 0.529 0.5u3

1.000 0,671 0,313 0.305 0.470

1.000 0,280 0.3480 0.712

1. 000 0.510 0.22)

1.000 0.365

1,002

PRINT WODE(1-MPAN/STD;2-CNR NATRX;3-0PER MEAS;U4-LINK LENG;S~END} -~
5
GENERATE FONCTIONS (1-ITNPOT; 2-BDYT;3-SAVE;U~PRINT;S~GENPRATE;6-END
6
IPRR SAMPLE JIPT(1~GENERATE SANPLE,2-ACTUAL OPER NEAS,3-END)
3

'END OF OPERATOR SANPLE
CAR (1-9PER SAMPLE,2-CREHSTATION, 3-ACCON ANALYSIS,U=REACH ENV,5-END
5

END OF CAR MODEL

0.399
0.5u6
0.503
0.592
0.775
0.253
0.268
0.659
1.000
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CREWSTATION ASSESSHENT OF REACH (CAR) HODEL

Cll(1-0?!R33!HPLB,Z-CIB'STITION,B-ACCOH ANALYSIS,Q-~REACH ENV,S5-END) -~

IMDICATE UHICH CONTBOLS ARE TO BR ANALYZED(O=ALL;N,H4=RANGE)--
1 24

SASPLE SIZE(O=ALL:N,H=RANGE) =~

1 S50

DISPLAY OPERATOR IDS POR REACR PFAILURE(0-NO, 1-YES)~=~

0

RESTRICT SABPLE BASED UPON MEAS PERCEBMNTILES (0-MO,1-YDS) ==~

1

ENTER LOWNER AND UPPER PERCENTILE VALURBS--

S5 95

CLITHING (1-NONE; 2-SUNNER;3~WINTER) ==

2

AMALYSIS OPTION(1-ALL OPERATORS,2~OPERATORS ON LOS ONLY)~-
1

REACH ALGORITHM (1=PASS THROUGH CONTRIL,2-TEBRMNINATB AT CONTRUL)=~-
2
*e*QPERATOR ¥D: 1 PALLS OQUTSIDE NEAS RANGE ¢** POR NBASUREYENT:
S¢S QFERATOR X0 S PALLS OUTSIDE MEAS RANGE ¢*¢ POR MEASURESENT:
*¢=0PERATOR NJ: 6 PALLS OUTSIDE MEAS RANGE *¢% POR MEASUREMENT:
***0PRRATOR NO: 7 PALLS OUTSIDE MEAS RANGE ¢¢® POR HEASURENLNT:
S¢SOPERATOR NO: 11 PALLS OUTSIDE MEAS RANGE *#¢ POR MEASUREMENT:
*¢20PERATOR MO: 12 FALLS OUTSIDR NEAS BANGE ¢** POR MNEASURENENT:
*$2OPERATOR MJ: 13 PALLS OQOTSIDE REAS RANGE ¢¢¢ POR MEASURBNENT:
*$SOPERATOR M2: 14 PALLS OUTSIDE NEAS RANGE #*¢« POR BEASUREMENT:
*+*0PERATOR NO: 15 PALLS OUTSIDE NEAS RANGE ¢%¢ FOR MEASUREMENT:
$*2OPBRATOR NJ: 22 PALLS OUTSIDE MEAS RANGE s¢* FOR -MEASUREMENT:
**+0PBRATOR H): 24 PFALLS OUTSIDE NFAS RANGE #%¢ POR MEASUREMENT:
**¢0PERATOR NJ: 28 FALLS OUTSIDE HEAS RANGE e¢+* POR MEASURBMENT:
$¢SOPERATOR ¥0: 3G PALLS OUTSIDE NMEAS BANGE *%* POB MEASUREMENT:
¢**QPERATOR ¥J2: 30 PALLS OUTSIDE NEAS RANGE ¢%¢ FOR AEASURBHMENT:
$ss0OPERATCR NO2 36 PALLS GUTSIDE MEAS RANGE ®¢% POR MEASURENENT:
#**QPERATOR NO: 37 PALLS OUTSIDE MEAS RANGE #%# POR MEASUREMENT:
**4%OPERATOR ND22 39 FALLS OUTSIDE NEAS RANGE *** FOR MEASURENENT:
®+*0PERATOR NO: U0 PALLS OUTSIDE NEAS RANGE ¢%¢ FOR NEASURESENT:
¢¥¢OPERATOR KO: 43 PALLS OUTSIDE NEAS RANGE s#** FOR MEASUREBHENT:
*4¢OPERATOR ND: 44 PALLS OUTSIDE MEAS RANGE %*¢¢ POR MEASURESENT:
$*¢0OPBRATOR NO2 46 FALLS OUTSIDE HEAS RANGE **%¢ FOR NEASURENEAT:

-b

-
Vadad N NANMO cat S e Ch NN

CREWSTATION ASSESSMENT OF REACH

- e o e P D e 0 - - - e

SAMPLE: ARMY AVIA TORS PILE:
OPERATOR NOS: 1= 50
HEASURENENT: STATURE PERCENTILE: 5- 95
WO OPER ANALYZED: 29
CLOTHING SUSNER
CREVWSTATION: OH-58A COC KPIT-PILOT PILE: BEAS/ST
ANCHORAGE: SEAT

e taran et et T



DA M O PR At M AN M Tl M S A T SN A v e
. 5
. DEP: 0.00 3,90 33.0) LOS AdGLE: =13.0
- SEAT BACK: 9.00 SEAT PAN: 8.0
- TRACKS: LEPT RIGHT HABNESS: 50.%
o DOUN BACK: 0.00 0,00 0.00

BBACH ALGORITIHN: TERNINATE AT CONTROL

LI I L T L P R Y Y Y YY)

YISION ACCOMNODATION

LI ET YL LY STy Y L Y

LINE OF SIGAHY

" ABOVE oN BELOW
. % prst % pist % bpist
" PORMARD OP DEP  0.00 0.00 0.00 0.00 79.31 213
o BEHIND DEP 0.00 0.00 0.00 0.00 20.69 0.32
. AVERAGE VERTICAL AND HORIZONTAL DISPLACEHENT FRON DEP
2 w T e
; AVERAGE VERTICAL AND HORIZONTAL DISPLACEMENT PROH SEAT D3
- i
" ----;;;E;;;AGE OF CREWPEOPLE ACCONAODATED
POSITION TO VISION POINT 0..00
ML CONTHOLS  PRIHARY ONiY

e ZONE1E3 ZONE263 ZONEE) ZUNEZL3
o RZACH CONTROLS T70.00  0.00  0.00  0.00
s . YISIOR POINTGREACH CONTHOLS 0.00 0.00 0.00  0.00

CONTROL SUNNARY

= LOCATION/
HAND HARN BEQUIRED NOVEMENT
Ho CONTROL MAME % POOT LOCK GRIP? X 4 Z
1¢CYCLIC BH UNLK CLEM 0.0 19.5 LR Y

ZINE] ACCONODATED 100

2¢COLLECTIVE LE ONLK CLEN ~10.8 17.3 0.0
ZONE3 ACCONODATED 160

- D W v e 00 W D AP D 5D YR T D WS W G A D e

ADJUSTABLE LOCATION -10.8 12.5 8.8
ZONE3 ACCONODATED 100
s 8CTH ENDS
T
. e e e e e e e e T e T e T T e T T e T e e T e e e e e e e e D
VORI A N PRI I ':; AP ST AP PP N ‘:‘ 2 ';‘.'.‘.'.'P‘l"".‘;"é:‘:-‘-'{ ‘A."‘.-l-\. .":"
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N\ e T et T T T Y L T T TR Y TR T N TR : i
-
1 {-)
5
W ZO0W23 ACCOMNODATED 100
- 4 LD L TR P LYY YL L P Y Ty vy - DD G R WD W e D
u-} J*RT ANTITORQUE PED RF 4.0 32.6 ~6.3
’ ZONE3 ACCONODATED k]
ANG LIMITS 65
ADJUSTABLE LOCATION 4.0 42.1 -7.8
ZJNE3 ACCONODATED 0
N TCO FAR 100 ATVERAGE ~1.4 -2.9 C.V 3.2
N WORSE CASE 2.2 =b.6 =0.1 5.1
BOTH ENWDS
ZONE3 ACCONODATED 0
TOO FAR 100
. B 4=LrT ANTITORQUE PED Lr -5.5 32.6 “6.3
.. ZONEJ3 ACCOMODATED 100
ADJUSTABLE LOCATION «5.5 42.1 -7.8
S ZONEJ ACCONODATED 0
e TOO PAR 100 AVERAGE 1.1 -2.4 -0.1 2.7
= WORSE CASE 1.9 -4,1 “0.2 4.6
BOTH ENDS
ZORE3 ACCOMODATED 0
TOO FAR 100
S FUEL BOOST sW LH UNLK BXTFP -0.9 30.0 7.1

ZONE3 ACCOMODATED 100

ADJUSTABLE LOCATION =-0.9 30.0 7.1
ZOXE3 ACCOMODATED 100

BOTH ENDS
ZONE3 ACCOMODATED 100

P Y T T T T Y T T Y T Y P PR Y PR R L L P N L P e P R P L LY P Y )

: 6 PILOT ICS SELECT LH UNLK PTIP =4.1 30.0 6.6
- : ZOWE3 ACCOMODATED 89
By % ‘ TOO PAR 10 AVEZRAGE 0.0 =0.2 0.1 0.2
. : WORSE CASE 0.0 =0.3 0.2 0.3
ADJUSTABLE LOCATION -4.1  30.0 6.6
ZONE3 ACCOMODATED 89
TOO PAR 10  AVERAGE 0.0 =0.2 0.1 0.2
- BOTH ENDS
.. ZONE3 ACCONODATED 89
: TOO PAR 10
P 7 PORCE TRIN SW L URLK BXTP  =1.9 30.0 10.1
) ZONE) ACCONODATED 100
- ADJUSTARLE LOCATION -1.9  30.0 10.1
- ZOME3 ACCOMODATED 100
. BOTH ENDS
ZONE3 ACCOMODATED 100
8 HYD BOOST SW LH CMLK PTIP -0.9  30.0 10.1

T 1 W 8t N P e .V VoY <
-t ., .
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ZONE3 ACCOMODATED 100

ADJUSTABLE LOCATION ~0.9 30.0 10.1
ZONE3 ACCOMODATED 100
BOTH ENDS
ZONE3 ACCOMODATED 100
9 ALT SET KNOB LH ONLK PTIP -3.1 30.0 15.1
ZONE3 ACCONODATED 100
ADJUSTABLE LOCATION «3.1  30.0 15.1
ZONE3 ACCOMODATED 100
BOTH ENDS
20NE3 ACCONMODATED 100
10 OHP RADIO L4 UNLK PTIP =-13.3 30.0 Y.t
20NE3 ACCOMODATED 75
1700 PAR 24  AVERAGE 0.1 =0.4 0.3
WORSE CASE 0.1 -0.6 0.5
ADJUSTABLE LOCATION «13.3 30.0 4.6
ZOWE3 ACCOMUDATED 75
TOO FAR 26  AVERAGE 0.1 0.4 0.3
WORSE CASE 0.1 <0.6 0.5
BOTH ENDS
ZONE3 ACCOMODATED 75
TOO FAR 24
11 VAF RADIO LH UNLK PTIP <-19.9 30.0 11.1
ZONE3 ACCOMODATED 100
ADJUSTABLE LOCATION «19.9 30.0 1.1
Z0NE) ACCOMODATED 100
30TH BNDS
LONEJ ACCOMODATZD 100
12 TRANSPONDER LH UNLK PTIP ~19.9 30.0 16.1
ZONE3Y ACCOMODATED 100
ADJUSTABLE LOCATION -19.9 30,0  16.1%
ZONE3 ACCOMODATED 100
BOTH EMDS
ZONE3 ACCONODATED 100
13 cLock LH UMLK BXTF ~8.1 30,0 22.1%

Z0ME) ACCOMODATED 100

ADJUSTABLE LOCATION “8.1 30.0 22.1
ZONE3J ACCOMODATED 100 .

BOTR ENDS
ZONE3 ACCOMODATED 100

EX R TR LY T R LYY TN L T N R L e R Y e Ll I

14 INVERTER Si LHE OUNLK EXTP =10,3 1.5 36.0
ZONE3 ACCOMODATED 100
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ADJUSTABLE LOCATION -10.3 11.5 36.0
ZONE3 ACCOMODATED 100
BOTH ENDS
ZONE3 ACCONOGDATED 100
15 BAT/GEN SNS ' L# ONLK EXTF =12.1 11.5 36.0
ZONE3 ACCOMODATED 100
ADJUSTABLE LOCATION -12.% 11.5 36.0
ZONE3 ACCOMODATED 100
BOTH ENDS
ZONE3 ACCONODATED 100
16 ROW 2 SW, OVRHD Lil ONLK EXTF <-12.t 9.1 36.0
ZONE3 ACCOMODATED 89
ANG LINITS 10
ADJUSTABLE LOCATION -12.1 S.1 36.0
ZONE3 ACCOMODATED 89
ANG LIAITS 10 .
BOTH ENDS
ZONE3 ACCOMODATED 9%
TOO FPAR ‘0
17 BROW 3 SW,O0VRHD LH UNLK EXTF -12.1 7.8 36.0
ZOME3 ACCOMODATED 65
ANG LINITS k1)
ADJUSTABLZ LOCATION -12.1 9.1 36.0
ZONE) ACCOMODATED 89 .
ANG LINITS 10
BOTH ENDS
ZONE3 ACCOMNODATED 65
TOO PAR 34
18 LGT CONT KMNOBS LH UNLK PTIP <-12.1 5.5 3oV
ZONE) ACCOMODATED 93
ANG LINITS 6
ADJUSTABLE LOCATION -12.1 5.5 36.0
ZONE3 ACCOMODATED 93
ANG LINITS 6
BOTH ENDS
ZONE3 ACCOMODATED 93
TOO PAR 6
19 dYD BOOST CIR BK LR UALK PTIP -~12.1 ~2.4 36.0
20N 23 ACCONODATED 75
ANG LINITS 24
ADJUSTABLE LOCATICH -12.1 -2.4 36.0
ZONE3 ACCOHODATED 75
ANG LINITS 24

., T ml e, v, e T et T T el T e AT e
. R I R A I AT TP IR TP
tLt e, ", e e, e
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BOTH ENDS g
SONE3 ACCOMODATED 75 N
TOO PAR 26
20 PUSL VALYE UANDLE Ly nu;x CLEN ~=8.0 14.0 3b6.0 .
CONE3I ACCOMODATED 100
ADJUSTABLE LOCATION “8.0 14.0 36.0 ;
ZONE3I ACCOMODATED 100 -
BOTH BADS E
ZONE3 ACCONODATED 100 v
21 ENER DOOR REL RA UMLK CLEN 9.0 18.3 29.5 e
ZONE3 ACCONODATED 100 b
ADJUSTABLE LOCATION 9.0 18,3 29,5 ﬁ
ZONE3 ACCONODATED 100 :
BOTH ENDS
ZONE3 ACCOMODATED 100
22 CAU TEST/RESET LH UKLK BXTP =96 18.1 ~2.5
ZONE3 ACCONODATED 100
ADJUSTABLE LOCATION 9.6 18.1 =2.5
2ZO0NE3 ACCONODATED 100
BOTH ENDS
ZONE3 ACCOMODATED 100 -
23 PM RADIO LY UMLK FPTIP «13.6 17.6 <=2.5 .
ZONE3 ACCONODATED 100 :
ADJUSTABLE LOCATION “13.6 17,6 =2.5 -
ZONE3 ACCOHODATED 100 N
BOTH ENDS »
ZONE3 ACCONODATED 100 "
24 ADP RECEIVER LH un;x PTIP =13.6 22.1 =~2.5 .
Z0NB3 ACCOMODATED 96 K
TOO PAR 3 AVERAGE 0.0 0.0 0.0 0.0 .
WORSE CASE 0.0 0.0 0.0 0.0 ;
ADJUSTABLE LOCATION -13.6 22.1 =2.5 a
Z0NE3 ACCONODATED 96 .
TOO FAR 3 AVERAGE 0.0 0.0 0.0 0.0 "
'ORSE C’ASE 0.0 0-0 0.0 . 0- 0 :'
BOTH ENDS :
ZONE] ACCOMODATED 96 N
T0O FAR 3 .
T Ar DD B YD D AR ED A S R G A N AR SR R LA TS DU R S TR A A G W N R G AD S AE P P D A S S AP P A Dy Y D "
CAR (1~OPER SAMPLE,2-CREUSTATION, 3-ACCON ANALYSIS,4~REACE ENV,5=END) =~ §
N
] . et f R TS ~,__;.-:;.:._~_ - .—__;.-_:_ :"-'.';- .'_:-_ ;-_"..;,_-:):._.-\-:\.
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S 5
END OF CAR HODEL . '
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CREWSTATION ASSRSSRENT OF REACH (CAR) fODEL

CAR(1~DPER SANPLE,2-CREWSTATION,I=ACCOM ANALYSYS,N=REACH RNV, 5-E#D)-~
3
TUDICATE WHICH CONTROLS APY TO BE ANALYZED (Ow=ALL N, A=RANGE) ==

1 24
SANPLE SIZE(0=ALL;N,H=RANGP) =~
1 50

DISPLAY OPERATOR IDS POR REACH FAILURR(O-NO, 1-YES)=--

0

RESTRICT SANPLE BASED UPCN MIAS PERCRNTILES (0«NO,1-YES)~=--
1

ENTER LOWER AND UPPER PRRCENTILY VALUBS--
5 9%

CLOTHING (1~NONE;2-SUNMER ; 3-WINTER) -~

2

ANALYSIS OPTION (1-ALL OPRRATORS,2~0P®RATORS ON LOS ONLY) --

1

REACH ALGORITHHN (1=PASS THROUGH CONTROL,2~TERRIMATE AT CONTBOL) =~
2

PALLS OUTSIDE AFAS RANG®™ ¢¢+ POR MPASURDMENT:
PALLS OUTSIDE MPAS RANGE ¢e¢s POR HEASUWERNERT:
***0OPERATOR #): PALLS ONTSIDE MEAS RANGPR %¢% POR MEASURERMENT:
*SS0PERATOR ND: PALLS OUTSINE MFAS RANGE ¢¢% FOR NEASUREMENT:
GRSOPPRATOR NO: 11 PALLS ORTSIDE HFAS RANGE **¢ FOR MEASURBMENT:
*e#QPERATOR KJ: 12 PALLS ONTSIDZ MPAS WANGE #¢¢ POP MEASURENENT:
**sOPERATOR ND: 13 PALLS OUTRIDE NEAS RANGE s6¢ FOR NRASUREMENT:
$4*0PEPATOR NO: 14 PALLS OUISIDE MPAS PANGE #*% POR MEASMREMENT:
S5SOPERATOR NOt 15 PALLS OUTSIDP NEAS RANGE e« POR NPASOURRMENT:
¢420PERATOR RYe: 22 PALLS OUTSIDE MEAS RANGE #¢+ POR MEASOREMENT:
#¢20PERATOR N3: 24 PALLS OUTSIDE MPAS RANGE ### POR NRASOUREMENT:
*¢sOPERATOR K22 28 FALLS OUTSIDP MEAS RANGFP ¢4¢ POR WNEASURENENT:
$*+0PERATOR %32 30 PALLS OUTSIDE RFAS RANGE #®** FOR NEASURENENT:
S4*OPERATOPR NO: 34 PALLS CUTSINE MWAS RANGE #¢¢ POR WEASUREMENT:
$¢sOPERATOR N3¢ 136 PALLS OUTSIDE MEAS RANGE #¢+¢ POR NEASOUREMENT:
S*4OPERATOR K0O: 37 PALLS OUTSINE MEAS RANGE *%¢ PFOR NEASURRMENT:
$ss0PERATOR NN: 39 PALLS OUTSTDE XPAS RANGE ®¢¢ ®Oh NEASUNRHNENT:
**$OPERATOR NJ: 40 FALLS OUTSIDE MEAS RANGE ¢¢¢ POR NEASURENMENT:
¢&#0PPRATOR NOg 63 FALLS ONTSIDE MEAS PANGFE ¢#* POP NEASURFMENT:
Se*OPERATOR ND2 44 PALLS ONTSINE MEAS RANGE ¢¢¢ FOR NEASUREMENT:
*#+0PERATOR NO: 46 PALLS OUTSIODE MFEAS RANGE *¢* FOR NEASUREMENT:

S92 ¢QPERATOR ND:
#*«OPERATOR ND:

-~

-t
Vet ad N Wi NO we et SEahNaa BN ~NNN
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CREWSTATION ASSESSHENT OF PRACH

PY Y YR P Y PP Y P I P Y Y T L

SANPLE: ARNY AYIN TORS FILE:

OPERATOR NOS: 1- 50

MEASHRENPNT: STATURE PERCENTILB: 5~ 95
NO OPER AMALYZED: 29

CLOTHING: SURNER

. CREWSTATION: OH-58A COC KPIT-COPTLOT PI1LE: MEAS/ST
ANCHORAGE: SEAT

A N L TRy > "9 T~ " m . . - - ) - - - - - » - -
T et e T T ST R R
8 A L T N P S L A Al Nl L Al S S S S A Aoy
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DEP: 0.00 3.90 33.03 LOS AMGLB: ~13.0
SEAT BACK: 9.00 SEAT PAN: 8.0
TPACKS: LEPT RIGHT HARNESS: $0.R
DOWN BACK: 0.NV 0.00 n.no

REACH ALGORITHE: TERAINATE AT CONTROL

YL R YR YT LR R Y LY X

VISTON ACCONNODATION

- s A - e -

LIWNE OF SIGAT
ABOVER L BELOW

% DIST ] DpIST ] DIST

PORWARD OF DEP 0.00 0.00 0.00 0.00 79,31 2. 13
BERIND DEP 0.00 0.00 0.00 0.00 20.68% 0.32

AVERAGE VERTICAL AXD HORIZONTAL DISPLACENENT FRON DET

ELT T T ¥ 1) - s ay o -

-1.74 0.19
AVERAGE VERTICAL AMD HO"IZCN*AL DISPLACENPNT FROM SEAT DB

0.00 0.00

PERCENTAGE OF CR!HP'OPLB ACCONNODATED

TR oo mEn oo se e e e e e e

POSITION T0O YISTON POINT 0.00

ALL CONTROLS PRINARY ONLY
ZONE163 20NE253 ZONR153 ZONE2S3

REACH CONTROLS 0.00 0.00 0.00 0.00
VISION POINTEREACH CONTROLS 0.00 0.00 0.00 0.00

CONTROL SITHNARY

ceascaveecmacanoes

LOCATION/
HAND HARN RPQUIPED HOVEMENT
NO CONTROL NAAE® L FOOT LOCK GRIP X 4 2
18CYCLIC RH OYLK CLEN 0.0 19.5 11.6
ZONE3 ACCOMODATHD 100
2*COLLECTIVY LH UNLK CLEF ~10,.8 17.3 0.0
ZOME] ACCONODATED 100
ADJUSTABLE LOCATION -10.A 12.5 8.8

ZONEY ACCONODATED 0o

DOTH ENDS
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2ZONE2 ACCONONATED 100
J¢RT ANTITORQUE PED RP 4.0 32.6 6.3
ZONEI ACCOMODATED k]'}
ANG LINITS 65
ADJUSTABLE LOCATION 4.0 42.1 -7.8
ZONE3 ACCOMODATED 0
TOO PAR 100 AVERAGE =14 -2.9 0.0 3.2
QORSE CASE -2.2 ~l.6 =-0.1 S.1
BOTR Z2NDS
TOKEI ACCONODATED 0
TOC PAR 100
43LPT ARTITORQUE PED L =5.5 32.6 =5.3
ZONEY ACCONODATED 100
ADJUSTARLE LOCATION =5.5 42,1 -7.8
ZOHE3 ACCOMODATED 0
TOO FAR 100 AVERAGE 1.1 -2,4 ~d 1 2.7
WORSE CASE 1.9 -4.1 «3.2 4.6
BOTH PNDS
ZONE) ACCOMODATED 1]
TO0 PAR 100
5 PUEL BOOST SW LN UNLK BITF 19.5 30.0 7.1
ZONRI ACCOHMODAT™D 0
TOO PAR 100 AVERAGE -3.0 -2.9 2.1 4.7
WORSE CASE -3.0 -3.7 2.8 5.0
ADJUSTABLE LOCATION 19.5 30,0 7.1
7Z0NE3 ACCOMODATED 0
TOO FAR 100 AVENAGE -3,0 -2.9 2.1 4.7
WORSE CASE -3.8 -3.7 2.8 6.0
BOTR EWDS
ZONE3 ACCOMODATED 0
TOO PAR 100
6 COPILOT ICS SELECT LH ONLK PTIP -2.8 30,0 6.6
20NE3 ACCOMODATED 75
TOO PAR 28 AVERAGE 0.0 -0.3 0.2 0.3
ADJUSTABLE LOCATION -2.8 30.0 6.6
Z0ME3 ACCONODATED 75
TOO FAR 24 AVRRAGE 0.0 -0.1 0.2 . 0.3
WORSE CASE -0.1 =0.,5 0.4 0.7
BOTH PNDS
ZONE3 ACCOMONATED 75
TOO "AR 24
7 FORCE TRIN SW LR UNLK EXTP 18.5 30.0 10.1
ZONE3 ACCOMOMATED 0
TOO FAR 100 AV®RAGE -1.9 -1.9 1.1 2.9
HWORSE CASE -2.7 =2.6 1.7 4.1
[
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. .
ADJUSTABLE LOCATION 18.5 30,0 10.1 .
20N E3 ACCOMODATPED 0 B
TO0 PAR 100 AVERAGE -1.9 =1.9 1.1 2.9 y
NORSE CASE -2.7 =2.6 1.7 U1 :
BOTH E¥DS g
ZO8E3 ACCOMODATED 0 N
700 PAR 100 §
8 HYD BOOST SW LH ONLK PTIP 19.5 30.0 10.1 .
ZI¥E3 ACCOMODATED 0 X
T0O0 PAR 100  AVERAGE 4.0 =3.8 2.3 6.0 .
WORSE CASE -4,7 =U4.6 2.9 7.2 .
ADJUSTABLE LOCATION 19.5 30.0 10.1 '
ZONE3I ACCOMODATED 0

T00 PAR 100  AVERAGE -4.0 «3.8 2.3 6.0

WORSE CASE ~U.7T ~4.6 2.9 7.2
BOTH PNDS - .
ZONE3 ACCOMODATED 0 . R
TOO PAR 100 .
9 ALT SET KNOB LH ONLK PTIP 17.2 30.0 15.1 :
20NE3 ACCOMODATED 0 .
TOO PAR 100  AVERAGF -2.1 =2,1 0.4 3.1 5
WORSE CASE -2.9 =3.0 1.1 4.4 .
ADJUSTABLE LOCATION 17.2 30.0 15,1 y
ZONZ3 ACCOMODATED 0 »
TOO PAR 100  AVERAGE -2.1  =2.1 0.8 3.1 )
WORSE CASP '709 -3.0 Te 1 Yo U . ‘.
BOTH ENDS )
ZONE3 ACCOMODATED 0 .
T00 PAR 100 h
P e —— ———- ——— P L L L L T P e ¥
10 URF RADIO LH UNLK FTIP 7.0 30.0 4.6 ,
it ZONE3 ACCONODATED 0 :
- T00 FAR 100  AVERAGE -1.1  =2.0 1.6 2.8 -
- WORSE CASE -1.7 =3.0 2.4 u,2 ;
§4 ADJUSTARLE LOCATION 7.0 30,0 4.6 .
K ZONE? ACCONODATED 0 . -
B TOO FAR 100  AVERAGP -1.1  =2.0 1.6 2.8 ;
HORSH CAS! ‘1.1 -3.0 2;“ “.2 .
-, . BOTH ®NDS :
K Z20NE3 ACCOMODATED (] .
. TOO PAR 100 .
LI Iy ryyrr ryrr rr Yy Y rE YT Y R R Y L L Y R Y L YR LR Y R Y LYY L Y YR Y Y YR YY YY) 1-
b

11 VHPF RADIO LA 7ONLK PTI? 0.5 30,0 11.1
ZONE3 ACCONODATED 100 :

-

28 ADJUSTABLE LOCATION 0.5 30.0 11.1%
: ZONE3 ACCOMODATED 100

) BOTH BNDS
ZONE] ACCONODATED 100

N
PR R SO |
e e e e e e e e e -
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12 TRANSPONDER LR UNLK PTIP 0.5 30.0 161 o
ZONE3 ACCONODATED 100 Ry
KDJUSTABLE LOCATION 0.5 30,0 16.1 "y
ZONE3 ACCONODATED 100 N

BOTH ENDS Y
Z208%3 ACCOMODATED 100 8

13 cLocx LN ONLK CXTF  12.2 30.0 22.1 \
ZOWEI ACCONODATRD 100 -
ADJUSTABLY LOCATION 12.2  30.0 22,1 o
¥~ * ZONEI ACCONODATED 100 -
k.

BOTH ENDS .
ZONE3 ACCONODATED 00 g

14 INVERTFR SW LY ONLK EBXTP  10.1 19,5 35.0 .
ZOKREY ACCONODMATED 100 By
ADJUSTABLP LOCATION 0.1 11,5 36.0 -
ZONE3 ACCONODATED 100 L

BOTH PNDS :q
J0NE3 ACCONODATED 100 .:

15 BAT/GEN SWS Ll ONLK EXTP 8.2 1.5 35.0 .
ZIONF3 ACCOMODATED 100 ‘e

ADJUSTABLE LNCATION 0.2 1.5 36.0
708%3 ACCOMODATED 100

T L

BOTH ENDS
20NE3 ACCOMODATED 100

. S D Y P W D TP R G P AD AP T R R e =P S R Ow e LB G e G O R WD D D G Y S T S GRS W SR e O e

16 ROW 2 SW, OVRHD LA ONLK EXTP 8.2 9.1 36.0

P BTN
LR U R R

ZINEY ACCONODATED 100 >

ADJUSTABLE LOCATION 8.2 9.1 3.0 -

Z0NE2 ACCONODATED 100 o

DOTH ENDS < -

70NE3 ACCONODATED 100 -

17 ROV 3 SW,O0VRHD LA UNLK EXTP 8.2 7.8  36.0 N

ZINEI ACCONODATED 100 :

ADJUSTABLE LOCATION 8.2 9.1 36,0 o

7Z0NE3 ACCOWMODATED 100 =

BOTH PNDS '

ZONE3 ACCONODATED 100 :

. 18 LGT CONT FNOBS LR UNLK PTIP 8.2 5.5 35.0 ;
= : ZINEI AZCONODATED 96 ~
L : ANG LINITS 3 e
s . ADJUSTABLE LOCATION 8.2 5.5 36.0 -
T & 70NE3 ACCONODATED 96 B
o L -.“
- by s

Wil e .
“te
Dy YN

. ey
- L) . *
b W WRTIPE A WAL, TR, Ty,
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-
N
- ANG LINITS 3 N
o e
3 BOTH ENDS , o
e %0NE3 ACCOMODATED 6 o
. T00 PAR 3 o
19 HYD ROOST CIP BK LR ONLE PTIP 8.2 =2.8  35.0 :
ZONE3 ACCOMODATED 0
ANS LIAITS 10
ADJUSTABLE LOCATION 8.2 -2.8 136.0
ZONE3 ACCOMODATED 0 ;
ANG LINITS 100 .
BOTH ENDS . . h
ZONE3 AZCOMODATED 0 A
™00 FAR 100 >,
20 PUEL VALVE HANDLE LA URLK CLEF  12.8  18.0 35,0 N
ZONE3 ACCONODATED 34 ;
ANG LINITS 65 v
ADJUSTABLE LOCATION 2.8 14.0  36.0 b
Z0NE3 ACCOMOPATED 14 -
ANS LINYTS 65 S
BOTH EKDS N
70KE3 ACCONODATED 1 y
100 FAR 65
e hm e e At e a e — - —. A A —a .. AN e ——— m e ———————————— - ———— g
21 pA®P DOOR RYL LR ONLK CLEN =9.0 18.3 23.5 b
ZONE3 ACCOMODATED 100 g
ADJUSTABLE LOCATION -9,0 8.3 29.5 It
ZONE3 ACCOMODATED 100 ,
BOTH ENDS B
ZONE3 ACCOMODAT®D 100 g
D D e D O e S G S P A R S P A D D S P YD 06 R D 5 D W P D D A D P S S D P S S T R D W S e =
22 CAU TEST/RESRT LE ONLK BXT? 10.8 18.1 =2.5 -
ZONE3 ACCONODATED 55 -
. ANG LIAITS 3 s
TOD PAR 41  AVERAGR =0.3 =02 2.6 0.7 N
WORSE CASE -0.6 =0.5 1.1 1.3
ADJUSTABLE LOCATION 0.8 18.1 =2.5
ZONE3 ACCOMODATED 55 -
ANG LIMITS 3 . 3
T30 PAR 41 AVERAGE -0.3 0.2 0.6 0.7 g
WORSE CAS® -0.6 <0.5 1.1 1.3 .
BOTH ENDS .
ZINF3 AZCOMODATED 55 -
g ™00 PAR 4y 3
0 B 23 PN RADIO LA CNLK PTIP 6.8 17.6 =2.5 .
< . Z0NE3 ACCONODATRD 14
N - T00 PAR 65 AVERAGP ~0.6  ~0.4 0.9 1.1
- S WORSE CASE -0,8 =0.8 1.8 2.1
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ADJUSTARLE LOCATIOM
ZONEY ACCORODATED

TOO PFAR
80TH ENDS
ZINE3 ACCONODATED
TOO PAR
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6.8
b L)
65 AVERAG®
WORSE CASE

34
65

O At b R MO A A A

17.6 -2.5
~'0.“ -0.“ 0.9
-0.8 0.8 1.8

24 ADF RECRIVER

LR ONLK FTIP

6.R 22.1 ~2.3

ZONE3 ACCOMODATED 0
TOO PAR 100 AVERRAGP 1.0 -1.2 2.0 2.5
WORSE CASE -1.5 -1.9 3.3 4. 1
ADJUSTABLY LOCATION 6.8 22.1 2.5
ZONEI ACCONODATTD 0
TOO PAR 100 AVERAGE -1.0 -1.2 2.0 2. 5
WORS®E CASE "‘.5 -1.9 J-J “.1
BOTH ENDS
ZONE3 ACCONODATED 0
TOO FAP 100

CTAR (1-OPER SANPLE,2-CREWSTATYON,3-ACTON ANALYSIS,4-REACH ENV,5-E¥D) -~
S

END OF CAR NODEL

'l ."-“’ - R I -
-~ ~--.- e e
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CRENSTATION ASSESSWENT OF REACH (CAR) MODEL

CAR(1~OPPE SAMPLP,2-CRPRSTATINY, 3-ACCON ANALYSYS,8~REACH PNV, S5-END) -~
3
INDICATF WHICH CONTROLS AR® TO BE ANALYZED(O=ALL;:N, N=RANGF) ==

1 2a
SANPLE SI7P({0=ALL;Y,NrRARGE) -~
1 50

DYSPLAY OPPRATOR IDS POR REACH PATLORE(0-ND, 1-YES)-~

0

RESTRICT SANPLE BASTD UPON HEAS PERCRNTILES (0-NO,1~YPS5)~--
1

ENTRR LOWER AND UPPFR PERCENTILE VALUES-~-
5 9%

CLOTHING (1-NONE;2-SUNMNRER; 3I-WINT®R) -~

2

ANALYSIS OPTYON{1-ALL OPERATOPS,2~J)PFRATOPS ON LOS ONLY) ~--

1

REACH ALGORITHM{V=PASS THROUSH CONTROL,2-TRRMIUNATE AT CONTROL) -~
2

FALLS ONTSINE HPAS RANGE *¢¢ POR NPRASURPABNT:
PALLS OUTSIDF HEAS RANGE #*¢&« FOR MPASUREMENT:
*e¢OPEPATOR NO: PALLS OUTSID® NEAS PANGE ¢#¢ POR MEASURPAENT:
$4+O0PERATOR ND: FALLS ONTSYDE MWAS RARGE *¢¢& POR MEASURENENT:
*SXOPPRATOR NO: 11 PALLS ONTSIDE MZAS RANGE %#¢ POR REASUREMENT:
$#20PFRATOR NNz 12 WALLS ONTSIDE NFAS RANGE *e¢&« POR MEASUREMENT:
#s*QPERATOR NDJ: 13 PALLS ONTSTDE MEAS RANGE ¢e¢¢ POR MEASURENBNTL:
¢*x¢OPERATOR N#3: 14 PALLS OUTSTDE NRAS RANGE ®¢¢ POR MEASURPNENT:
S¢*OPERATOR N0z 15 FALLS OUTSTDP NFAS PANGE *#% POR MBASUREMENT:
SSSOPERATOR )2 22 PALLS OUTSIDE MRAS RANGE *¢¢ POR NRASURPMENT:
$**OPERATOR NO: 24U PALLS OUTSTDP MPAS RANGE se¢¢ POR NPASUPRFMENT:
*«eeOPPPATOR ND: 28 PALLS OOTSIDE REAS PANGE ®e& POk MRASURENENT:
SS2OPRRATOR NO: 30 PALLS OUTSTDR #™AS RANGR $2¢ POR NEASURWMENT: 1
*ROPERATOR ND: I PALLS OHTSID® MEAS RANGE #e¢& PR MEASHRENENY:
S#S0PPRATOR ND: 3G WALLS OUTSIDR MPAS RANGE ¢¢¢ FOR MEASOUPEMENT:
€S$40PYRATOR NJ: 37 PALLS OUTSIDE MPAS PANGE s&& POR MRASURERMENT:
#&30P¥RATOR ND: 39 PALLS NOTSIDE MPAS RANGE ¢¢¢ POP NPASUREMENT: 1
$SSOPERATNR N2 U0 FALLS ONTSIDE MPAS RARGR ¢s¢ FOR MEASUREMENT:
®¢SOPTRATOR NJ: 03 PALLS OHTSIDE MWAS RANGE ¢*% POR MEASURESENT:
*S+OPPRATOR K2: UU PALLS ONTSIDE HMPAS RANGE ¢¢¢ POP MRASUREMENT:
*&S0PPRRATOR NO: 46 PALLS OUTSIDE HEAS RANGE ¢¢¢ POR NEPASTREMENY:

**&OPERATOR NO:
**&QPERATOR NO:

~N AN -

i

B

PV S

B &2 Y f
L)
L4
»

x
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Maad N v NNJNO maad f ahaea@~NwIN

CREWSTATION ASSESSAENT OF REACH

SAHPLE: ARKY AVIA TORS FILE:

OPERATOR NOS: 1~ 50

REASURERENT: STATURE PERTBNTILE: 5~ 95
RO OPER ANALYZED: 29

CLOTHINSG: SUNNTR

CRPEVWSTATION: OH-5B8A COC KPIT-CBS rILe: MEAS/ST
ANCHORAGE: SPAT

e .',._. N T N T T T e e . AR K NI
o ety _I_‘.‘. PRI A AT 'l”" DAY ‘;’T';J S..:L'A“'r-.'L Y PR y ‘i': -f'n ‘. ..';:"1
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nEP: 0.00 3.90 133,03 LOS ANSLE: =-13.90
SEAT BACK: 9.00 SEAT PAN: 8.0
TPACKS: LEPT PIGHT HARNESS: 50.%
DOWN BACK: 0.00 0.00 0.00

REACH ALGORITHM: TERMINATR® AT CONTROL

VISION ACCOMNODATION

LINE OF 5IGRT

ABOVP oN BrLOW
T et % mst % prsr
PORVARD OF DEP  0.00 0.00 0.00 0.00 79.31 2,13
BERIND DEBP 0.00 0.00 0.00 0.00 20.69 0.32
AVERAGE Y®RTICAL AND HORIZONTAL DISPLACEMENT PRON DEP
T ek
AVERAGE VFERTICAL AND HORIZONTAL DISPLACENENT FRON SEAT DB
X
" PERCNTAGE OF CRRWPEIPLE ACCOMNODATED
POSITION TO VISION POINT 0.00
ALL CONTFOiS PRINARY ONLY
ZINE1E3 Z20NEB2R I Z0ONR16I ZONE2E3
REACH CONTROLS " T0.00  0.00  0.00  0.00
YISION POINTEREACH CONTROLS 0.00 0.00 0.00 0.00

CONTROL SOMNARY

LOCATION/
HAND HARN REQUIRED WOVEMENT
NO CONTROL NANE < FOOT LOCK GRIP X Y z
1sCYCLIC RH UNLK CLEN 0.0 19.5 11.6

ZINEI ACCOMODATED 100

T N T N L T PR T e R P P Y LY 2 2 Y Y L PR L L X Y ]

2%COLLECTIV® Lt ONLK CLEN =10.8 17.3 0.0
ZONPE3 ACCOMODATED 100

ADJUSTABLE LOCATION -10.8 12.5 8.8
70NE3 ACCNONODATED 100

BOTH ENDS

e
- - - . - . . P PR - - DRI -

e e . . RPN - RS A N . s o

." n.‘ .. Y .. .. .- -.' ." -\ n\ L] -t . . '-‘ - .. \ -\ Q.. '.. . - - ® - - b ) .‘..‘l . ‘l-\l. 'f " .'. .;Q - - "
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ZONE3 ACCONODATED 100

T AT R YR S 0 DA G D D R S D L R B A 7P D S GD P AT W0 D A D A S U S U D P W WD A T R AP R YR W A T

3*RT ANTITORQUE PED RF 4.0 32,6 5.3
ZONEI ACCONCHATED 4
ANG LIMITS 65
ADJUSTABLE LOCATION §.0 42,1 ~7.8
ZONE3 ACCOMODATED 0
T00 PAR 100  AVERAGE 1.4 =2.9 2.0 32
WORSP CAS® -2.2 ~8.6 =0.1 5.1
BOTH ENDS
ZIWE3 ACCOMODATED 0
"0C PAR 1”70
USLPT ANTITORQUE PED LY =5.5 32,6 -6.3
TONE3 ACCOMODATED 100
ADJUSTABLE LOCATION -5.5 92,1 -7.8
ZONF3 ACCOMODATED 0
TOO PAR 100  AVERAGE 1.1 =2.8  =0.1 2.7
VORSE CASE 1.9 -u.1 -0.2 4.6
BOTH PNDS
70NE3 ACCOMODATED 0
TOO PAR 100
5 PU®L ROOST SW RH ONLK EXTP 19,5 30.0 7.1
7OKE3 ACCOMODATED 100
ADJUSTABL? LOCATION 19.5  30.0 7.9
ZON®3 ACCOMODATED 100
BOTH 2NDS
ZONE3 ACCOMONATFD 100
6 COPILOT ICS SELECT LY UNLK PPIP -2.8 30.0 6.6
ZONE3 ACCOMODATED 75
TOO PAR 20 AVERAGP 0.0 =0.3 0.2 0.3
WORSE CASE “0.1  -0.5 0.4 0.7
ADJUSTARLE LOCATION -2.8  10.0 6.6
ZONE3 ACCONDDATED 75
TOO PAR 24 AVERASE 0.0 -0.3 0.2 0.3
VORSE CASE -0.%  =0.% 0.4 0.7
BOTH ENNS
ZONP3 ACCONODATED 7%
TOO PAR 24 .
7 roRCP TRIN SW RH  UNLK BXT® 18,5 30.0 10.1

ZINP3 ACCONODATED 100

ADJUSTABLE LOCATION 18.5 30.0 10.1
ZONEI ACCONODATPD 100

BOTH BNDS
ZONEY ACCONODATED 100

O o T S S P R R D D O DO VDD SED AR 4P AP A TR P R AR TR S (B P SR OB D Sy G EPES G P R SR W W G W S

8 HYD BOOST SW Rl UMLK PTIP 19,5 30,0 10. 1
T I L A T I PR '.'l.‘-'.‘. . ‘-" e v:‘ AL -" P ) '.:"n .. "l. PO '.'l;:.'::... o ‘.'.’ " ".-'---' -'7‘1' "N LN .':. RS
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. ZONP3 ACCONODATED 100
. ADJUSTABLE LOCATION *9.5  30.0  10.1
‘s~ 20NE3 ACCOMODATSD 100
o BOTR ENDS
» ZONEY ACCONODATPD 100
o 9 ALT SET KNOB RH ORLK PTIP  17.2  30.0  15.1 ,i
e ZO8E3 ACCONDDATED 100 T
D S
e ADJUSTABLY LOCATION ©17.2 30-0  15.1 ks
ZONEJ ACCONODATED 100 K
o BOTH RNDS “j
3 70NE3 ACCOMODATED 100 .
- 10 OHP RADIN RH UNLK PTIP 7.¢ 30,0 4.6 <3i
%y ZONE3 ACCOMODATED 68 o
- TOO PAR 31 AVWRAGE 0.0 =-0.4 2.3 0.5 o
R NORSE CASE 0.0 =0.8 0.6 1.0 i
o ADJUSTABLE LOCATION 7.0 30.0 4.6 =t
ZINEI ACCONODATED 68 bt
b TGO PAR 31 AVERAGE 0.0 -0.6 0.3 0.5 B
- WORSE CASE 0.0 =0.8 0.6 1.0 R
- BOTH ENDS e
e ZONE3 ACCOMODATED 68 e
N T00 PAR 1 .
o , SR 0 S eemmemmcceccccecacecemsemmmeeeeemceccecemanene o
—~ 11 V§P RADIO RH ONLK ®TIP 0.5 30.0 11.1 -
o ZONEJ ACCONODATED 00 o
7. ADJUSTABLE LOCATION 0.5 30.0 11.1 o
e ZONE3 ACCONODATED 100 o
o BOTH ENDS 0
- ZONE3 ACCOMWODATED 100 .
v L L L X T ¥ X L L X & K N 1T ¥ ¥ & L 1 T 1 T L 1 T R T K T ¥ L X B X LR X L X X L& L X K21 L L L T X T ¥ L K T 2 3 K X N X L T X J M
12 TRANSPONDER RH UNLK PTIP 0.5 30.0 16.1 =
g - 7ZONE3 ACCONODATED 9¢
- ' T00 BAR 3 AVERAGE 6.0 0.0 0.0 0.0 Ry
- . WORSE CASE 0.0 0.0 0.0 0.0 )
ol ADJUSTABLE LOCATION 0.5 30.0 16.1 L
. ZONE3 ACCONODATED 96 L
—~ TOO PAR 3 AVERAGE 0.0 0.0 0.0 0.0 .
2. . WORSE CASE 0.0 0.0 0.0 0.0 o
L BOTH ENDS A
b ZONE3 ACCONODATED 36 N
o TOO PAR 3 N
> 13 cLock RH ONLK EXTP 12,2  30.0 22.1 S
ZONP3 ACCONODATED 100 —
e ADJUSTARLE LOCATION 12.2 30,0 22.1 ﬁﬁ
v ZONE3 ACCOMODATED 100 ‘ o
“ &
v.‘

PRI I
ey ..-:,J:._ O

S .
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N ) o
. ) BOTR ENDS G
: ZTONEY ACCOMODATED 100 N
X X 18 INVERTER SW RH OWLK EXT® 0.1 11.5  36.0 e
v ZONEJ ACCOMODATED 100 o
8 ADJUSTABLY LOCATION 0.1 11,5 36.0 ..

. %ONE3 ACCONODATED 100 T

g 1 BOTH ENDS
SR ZONE3 ACCOMOMATED 100

i . ‘ 15 BAT/GEN SWS RA ONLK EXTP 8.2 11.5 36,0
' ) Z0M®3 ACCOMODATED 96
. , ANG LIAITS 3 ) .
g 4 ADJUSTABLE LOCATION 8.2 1.5 36,0 R
K L ZONE3 ACCONODATED 96 e
> . ANG LINITS 3 L
BOTH ENDS o
%ONEZ3 ACCOMODATED 96 Ny
T00 PAR 3 L..
16 ROW 2 SW, OVRHD RH ONLR PXTP 8.2 9.1  35.0 SN
2DNP3 ACCOMODATED 55 e
ANG LINITS 44
ADJUSTABLE 1.OCATION 8.2 9.1  36.0 o
ZONE3 ACCOMODATED 55 E::
ANG LINITS uy ,
BOTH "NDS Lo
ZONE3 ACCONOMATED 55 . St
TOO PAR o4 R
17 RG® 3 SW,OVRHD RH UNLK EXTF 8.2 7.8 36,0 .
ZONE3 ACCOMODATED 20 t:t
ANG LINITS 79 -
. . ADJUSTABLE LOC TION 8.2 9.1  36.0 e
L ZONE3 ACCOMODATFD 55 e
ANG LIRITS uy o
BOTH ENDS e
ZONE3 ACCOMODATED 20 P
TOO PAR 79 L
18 LGT CONT KNODS RH ONLK PTTP 8.2 5.5 36.0 - e
Z0ME3 ACCONODATED 58 e
ANG LTNITS 91 o
ADJUSTABLE LOCATTON 8.2 5.5 36.0 e
ZONE3 ACCOMODATED 58 A
ANG LIAITS 41 | -
BOTH PADS i
ZONE3 ACCORODATED 58 R
TON PAR 41 T
o
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!

<o 19 HYD BOOST CIR BK B UNLK YTIP 8.2 =2.8 35,0 "

. ZONE3 ACCONODATED 34 .

: ANG LINITS 6S .

>, ADJUSTABLE LOCATION 8.2 ~2.4 36,0 .

ZONE) ACCOMODATRD 34 M

‘ ANG LINITS 65 R

: BOTH ENDS .

: Z0HE3 ACCONODATED 3 i

: TOO PAR 65 “

: 20 POPL VALVE RANDL® RH OUNLK CLER  12.4 18.0  36.0 S

Z0ME3 ACCONODATED 100 &

ADJUSTABLE LOCATION 12.6  18.0 36.0 3

ZONE3 ACCOMODATED 10 .

BOTH ENNS 3

; o ZONE3 ACCONODATED 100 .

: ~ 21 ENPR DONR REL LA UNLK CLEN  =9.0 18.3 29.5 .

: ZONE3 ACCOMODATED 100 .

- ADJUSTABLE LOCATTOY ~9.0  18.3  29.5 N

Z0NE3 ACCOMODATED 100 .

g BOTH ®ADS -

ZONE3 ACCOMODATFED 100 -

22 CAD TEST/RESET RH OURLK EXTP 10.8 18,1 2.5 .

- 7ON®3 ACCOMODATED 100 .

X \

. ADJUSTABLE LOCATION 10.8  18.1 =2.5 .

ZUNE3 ACCOMODATED 100 .

. BOTH BNDS N

ZINP3 ACCONODATED 100 N

- 23 PA ®ADIO RH OUNLK PTIP 6.8 17.6 <=2.5 .

: ZONEI ACCOMODATED 100 .

ADJUSTABLE LOCATION 6.8 17.6 ~2.5 R

ZONE3 ACCONODATED 100 iy

’ BOTH ENDS )

, ZONP3 ACCCMODATED 100 .

e emmememeeeesmeema—a-———————————mea e ——————————————n—a————-——— .

e 24 ADP RECETV®R RA OKLK PTIP 6.8 22,1 ~2.5 .

. ZONE3 ACCONODATED 89 .

- TOD YAR 10 AVERAGE 0.0 =~0.2 " 0.4 .

"-.- ¥YORSE CASE 0.0 ‘003 0.5 006 ?

" ADJUSTABLE LOCATION 6.8 22.1 =2.5 '

ZONE3 ACCOMODATED 89 :

TO0 FAR 10 AVERASE 0.0  -0.2 0.4 0.4 .

BOTR ENDS ' N

ZON®3 ACCONODAT®D 89 .

. .

N .

._" . L
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‘ b

TON PAR 10 L
CAP (1=OPER SANDLE,2-CRERWSTATIOR, 3=-ACCOM ANALYSIS,8=REACH BNV, 5-END)~-

END OP CAR MODEL :

:\‘.
N X A ‘

hy -
" ;.
o d
A,‘._‘ F.~
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A .
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CREWSTATION ANALYSIS RESULTS OF CONTROL MOVEMENTS
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.
CREVWSTAIION ASSESSNENT OF REACH (CAR) KODEL :
;
CAR(1-JPER SANPLE,2-CRRWSTATION,3=-ACCON ANALYSIS,U~REACH ENV,5<END)~~ '
3 .
INDICATE WHICH CONTROLS ARE ¥0 BZ ANALYZED (O=ALL;N,\=BANGE} -= ‘.
10 10

SANPLE SIZE(O=ALL;N,M=RANGE) ==
1 80 .
DISPLAY OPERATOR IDS POP REACH FAILURE (0=NO,1~YES)~~ O
0 : s
RESTRICT SANPLE RASED UPON NEAS PERCENTILES (0-NO,1~YES)==- L
1 .
PNTER LOWER AND UPPER PRRCENTILE VALUPRS~- ‘.
5 95 -.
CLOTHLNG (1-NORY; 2-SOMMER ; 3~ INTER) == .
2 . "
ANALYSIS CPTION(1=-ALL OPERATORS, 2-9PERATORS ON LCS ONLY) -~ -
1 -
RPACH ALGORITHN (1=PASS THROUGH CONTROL,2-TERNINATE AT CONTROL) -- "
2 .
SS*OPERATOR ND: 1 FALLS ONTSIDE MEAS RANGE *¢% FOR NPASTRENENT: 2 N
SEsQPERATOR ND: S PALLS ONTSIDE MEAS RANGE *%& POR MEASURENENT: 5 .
SSSOPERATOR NO: 6 FPALLS ONTSINE MEAS RANGE ##s POR NEASURENMENT: 7 .
“e2QPPERATOR ND: 7 PALLS OUTSID® BEAS RANGE #¢% POR NMEASURENENT: 2 .
SSSOPERATOR KO: 11 PALLS OUTSIDE MEAS RANGE *¢¢ POR NPASOURENENT: 8 :
#S€OPERATOR NO: 12 FPALLS OUTSID® MEAS RANGE ¢¢% FOR MEASURENENT: 1 v
SASOPERATOR ¥2: 13 PALLS OUTSINE MEAS RANGE ¢«* POR NFPASURENENT: 2 -
ReSOPERRATOR NO 14 PALLS ONTSIDE AEAS RANGE ¢¢+ POR MEASOUREMENT: 1 T
SS*OPPERATOR NO: 15 PALLS OUTSIDE MEAS RANGE ¢%*% POR NEASUREMENT: '} &
S*20PERATOR ND: 22 PFALLS COUTSIDE NEAS RANGE %¢* POR MEASURENENT: 1 R
SS*0PERATOR KRO: 28 PTALLS OUTSINDE HMEAS RANGE ¢¢& POR NPASUREMNEBNT: 1 >
SS2OPERATOR NO2: 28 PFRLLS ONTSIDE NEAS RANGE *¢% POR MPASOUREMRANT: 1 {
SSSOPERATOR ND: 30 PALLS OUTSIDE MFAS RANGE ®*+ POR HEASURENENT: 10 .
«S*OPERATOR N3: 34 PALLS OUTSTIDE NEAS RANGE ¢*% FOR MPASURENENT: S ]
**SOPPRATOR NJ: 36 FALLS OUTSIDE NFAS RANGE **¢ POR MEASURENENY: S ﬁ
_SSSOPERATOR NY: 37 PALLS OUTSIDE MEAS RANGE %*% POR MEASUREBNENT: 7 e
S*SOPERATOR WD 39 PALLS OUTSIDT NEAS RANGE *¢¢ POR MLASURENENT: 11 v
S*&OPERATOR ND: G0 PALLS CUTSIDE MEAS RANGE s#& PFOR NPASUREBUOENT: 2 v
CS4OPERATOR ND: U3 PALLS OUTSINE MEAS RANGE ¢4¢ FOR NEASUREMENT: 1 {
¢&00PERATOR ND: 44 YALLS OUTSINE MEAS RANGE *%¢ POR MEASUREMENT: 1 -
*¢sOPEBPATOR NO: UG PALLS OQUTSIDE NFAS RANGE se¢+ FOR NEBASUREHENT: 5 -

- - are -

CREWSTATION ASSESSMENT OF REACH

SAMPLE: ARNY AYIA TORS PILE: A
OPERATOR ¥OS: 1- 50 .
MEASURENERNT: STATURE PERCEHTILE: 5- 95

RO CPER ANALYZED: 29 s
CLOTHING: sSgnnmR «
CRENSTATION: OH-58A €COC KPIT=PILOF PILE: HEAS/ST f
ANCHORAGE: SEAT i

RO T

-~ T e % e ™ % Me e e S, . .~
N . ORGSR A .‘.‘ -, _.\_b.' e ‘..-., f"',.~ » L)
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DEP: 0. 060 .90 33,03 LOS ANGLE: =~1).0
SEAT BACK: 9.00 SEAT PaN: 8.0
TRACES: LEFT RIGHT RARNESS: 50.%
DOMN BACK: 0.00 0.00 0.00

REACH ALGORYTHMNM:

TERMINATE AT CONTROL

VISION

ACCONNODATION

LINE OF SIGHT

0.00

0.00

POSITION TO VISION POINT

ABOVE OoR BrLOW
% bt % st % oprst
PORVARD OF Dz 0.00 0.00 0.00 0.00 79.31 2.13
BEHIND DEP 0.00 0.00 0,00 0.00 20.69 0.32
AVERAGE VERTICAL ARD HORIZCNTAL DISPLACEMENT PROM DRP
T o
AYERAGE VERTICAL AND HORIZONTAL DISPLACEMENT FRON SEAT DB

N D D W RO wre TGP DD WP T R M P R A R S R e e D W

PERCENTAGE OF CREWPEOPLE ACCOMMODATEDR

D e D D N S D D TP B D D D W TR A P S G G RGP WA W e S @

0.00

ALL CONTROLS PRIMARY OULY
ZONE1E63 ZONE2E3 ZONEIG3 CONE2EJ

SOERmNEE OB B RS OO Ton CacGoes

T R, |

-

REACH CONTROLS 93.10  93.10  0.00 0.00
VISION POINTEREACH CONTROLS 0.00 0.00  0.00 0.00 .
CONTROL SUMMARY -
LOCATION/ )
HAND HARN REQUIRED WOYEMENT
"o CONTROL NANE < YOOT LOCK GRIP X Y z g
10 UNP RADIO LR UNLK PTIP <~13.3 30.0 5.6 ;
ZONE) ACCONODATED 93 :
TOO FAR 6  AVERAGP 0.0 ~0.1 0.1 0.2
WORSE CASE 0.0 =-0.2 2.1 0.2
ADJUSTABLE LOCATION -12.3  30.0 5.6 :
ZONEI ACCOMODATED 93 :
T0O PAR 6 AVERAGE 0.0 -0, 0.1 0.1
VORSE CASE 0.0 =0.1% 0.1 0.1
Cal AUACHA N Py :‘(Af a c.:'u' P I‘:.._._l' AR ':_' ‘-L:-‘-')‘ A, IR AR IR PPN SR AIOLY R PR R ":r -.‘:‘-'2.‘.“". .l-l...l'.-
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BOTH ENDS
ZONE) ACCOMODATED 93
T00 PAR 6

2L PP L PR R YRR LT L P e P SR P L P P I P L YR L P L P P L L LR LY L X

Cll(1-3?ERSSAHPL!.2~CRBHSTATION.J-ACCDH ANALYSIS, A=REACH ERY,5<END)~~

END OF CAR HODEL

A e AT T T L
X

. ‘.._ . ' aw e Ve e e
WG TS TS TR TR N Y ]

.
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CREWSTATION ASSESSMENT OF REACH (CAR) MODEL

CIR(1-0?!!38!!?&!.Z-CRBUSTI*ION.J-ICCOH ANALYSIS, B=REACH BNV, 5-BED) =~
IMDICATE WHICR CONTROLS AR® TO AE ANALYZERD(O=ALL;:K, A=RANGE) -~

10 10
SANPLE SIZE(O=ALL;N,M=RANGE)~-
1 50

DISPLAY OPERATOR IDS POR REACH PATLURE (0-NO, 1=YES)==
0

]
£

RESTRICT SANPLE BASED UPON MEAR PRRCPNTILES (0~NO,1~YE3)w==
1

»

EWTER LOWER AND UPPER PERCUNTILE VALUES-~
5 95 ’

CLOTHING (1-8ONEZ; 2«SUNNMER ; I~-WINTER) -~

4

PN
U i A
LA

o 0, -
v,
AP

AVALYSIS OPTION({1-ALL OPERATORS,2-DPERATORS ON LOS ONLY) ~- ¢
1

REACH ALGORITRM(V=PASS THROUGH CONTROL,2-TERSINATE AT COMTROL) ~~

2

s
0

#040PERATOR NJ:2 1 FALLS OUTSIDE NEAS RANGE ®2¢ ®OR NEBASURENENT:
S¢&OPERATOR ND: S PALLS OUTSID® MEAS RANGE #%& POR NEASOREMENT:
@*&OPERATOR NO:2 6 PALLS OUTSTDE MEAS RANGE ®¢% POP MPASUREMENT:
*¢*OPERATOR ND: 7 PALLS OUTSIDE MEAS RANGE s#¢ PFOR NEASURENENT:
¢$¢OPERATOR NO: 11 PALLS OUTSIDY HEAS RANGE ®¢% POR WFEASURRNENT:
®e¢OPERATOR KO: 12 PALLS OONTSIDE MEAS RANGE #%* POR MEASURENENT:
“*sOPERATOR N3: 1] PALLS OUTSIDE MEAS RANGE «%¢ POR NEASUREHZNT:
S#40PERATOR NO:z 14 PALLS OUTSINE MEAS RANGP ®%® POR NEASUREHENT:
*¥*OPERATOR NO: 1S5 PFALLS OUTSTIDRE MPAS RANGR ®e& POR MPASURENENT:
#%¢OPERATOR W)¢ 22 PALLS OUTSIDE MEAS RANGE ®#%e PNR MEASURPBNENT:
®**OPERATOR ND: 24 PALLS OUTSIDE MFEAS RANGE ®*¢ POR NPASURENENT:
¢420PERATOR NO: 28 PALLS ONTSIDE NEAS RANGE ¢%¢ FOR NEASUREMENT:
*#$0PERATOR HD: 30 PALLS OUTSIDE MPAS RANGE ¢¢s POR NEASURENENT: 1
*¢*OPERATOR NO: 34 PALLS OUTSINE MEAS RANGR ¢¢¢ POR AFASUREHENT:
#%+0PEYRATOR NO: 36 PALLS OUTSIDE NEAS RANGE ¢*& POR NPASURENENT:
®SSOPERATOR NO: 37 PALLS OHTSIDE NMPAS RANGP &¢* PFOR MEASURENENT:
*##OPBRATOR NO: 39 PALLS OUTSIDNE MEAS RANGPE ®¢¢ POR NEPASURENENT: 1
. ®SS0PERATOR NO: 80 PALLS OUTSIDE MEAS RANG® ®¢¢ POR NPASURENENT:
¢3SOPEFATOR NO: &3 PALLS OUTSYDE MPAS RANGE #&& POR MEASUREHENT:
#$20PERATOR NO: 44 PALLS OUTSIDE HFAS PANGE ¢#¢ FOR MPASURENENIS
®*#OPERATOR N0t 46 PALLS OUTSIDE MEAS RANGE #¢¢ POR NEASURERENT:

Vet cd Nt N A VNO i b s E ad N3 DN AN

CRPUSTATION ASSESSHENT OF REACH

LR L e Y T P Xy T L L T L

SAAPLE: ARBY AVIA TORS PILE:

OPERATOR NOS: 1- S50

MEASURBNENT: STATURE : PERCEMTILE: 5- 95
NO OPER ANALYZED: 29 '

CLOTHING 3 SUNNER

CREWSTATION: Oll-58A COC FPIT~-COPILOT PILE: NEAS/5T

ANCHORAGE: SEAT

AT W N Wy W Y g T s S me stepi e
T v LI N A '7. "! . eV aYa *
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122 ;
pEP: 6.00 3.90 33.03 LOS ANGLE: =11.0 B
SEAT BACK: 9.00 SEAT PAN: 8.0 =
TRACKS: LEPT RIGHT HARNESS: 50.% -
DORK BACK: 0.00 0.00 0.00 -
REACH ALGORITAN: TERAINATE AT CONTROL 5
]
VISION ACCORMODATION :
LINE OF SIGHT L
ABOVE oN BELOW N
% pIsr % pIsT % nIST -
FORWARD OF DEP  0.00 0,00 0.00 0,00 79.31 2,13 v
BERIND DEP 0.00 0.00 0,00 6.00 20.69 0.32 -
AVEEAGE VERTICAL AND HORIZONTAL DISPLACENENT PRON DEP -
R 0.19 k
AVERAGE VERTICAL AND RORIZONTAL DISPLACENENT PRON SEAT DB '
0.00 0. 00 -
PERCENTAGE OF CREWPEOPLE ACCOMMODATED :
POSITION TO VISION POINT 0. 00
ALL CONTBOLS  PRINAFI ONLY g
ZON®IEY TONE263 ZONEIEI ZONE2E3 '
REZACH CONTROLS 0.00 0.00 0.00 0.00 f
VISION POINTEREACH CONTROLS 0.06  0.00 0.00  0.00 3
CONTROL SUMMARY
‘ LOCATTON/ .
HAND RARN REQUIRED MOVEMENT )y
o CONTROL WAME S POOT LOCK GRIP X Y z ;
10 UHP RADIO Ll OURLK PTIP 7.0 30,0 5.6 .
20NE3 ACCOMODATED 0 : -
100 PAR 100 AVERAGE “0.9 1.7 1.2 2.3 :
WORSE CASE -1.5 ~-2.6 2.0 3.6
ADJUSTABLE LOCATION 8.0 30.0 5.6 3
%ONE3 ACCONODATZD 0 -
700 PAR 100  AVRRAGE 1.1 =1.9 1.4 2.6 "
WORSYE CASE -1,7 -2.8 202 4.0 i
L
:
e T T e T e N T T T T s T ST T e T et
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BOTH ENDS
LONEI ACCONODATED 0
T00 PAR 100

CAR{1-UPER SANPLE,2~CREVWSTATYION,3-ACCOM ANALYSIS,4-REACR ENV, 5L-2iD) -~
5

END OF CAR BODEBL

R .
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é:t

CREWSTATION ASSESSHENT OF REACH (CAR) MODEL t:
CAR(1-OPER SAAPLE,2-CREWSTATION, 3-ACCON ANALYSIS,U~-REACH ENY,5-END) -~ b
3 g

INDICATE WHICH CONTRCLS ARY TO BE ANALYZED (O=ALL;N, A=BRANGE) =~ .
10 10 -
SAMPLE SIZE{O=ALL;¥,MaRANGE) ~= g

1 50 -
DISPLAY OPERATOR IDS POF REACH PAILURE (0-NO, 1-YPS)=-- -

0 -
:lSTlICT SANPLE BASED UPON NEAS PZRCENTILES (0=NO,1-YES)=-- [ ]
PNTER LOWER AND UPPER PERCENTILE VALUES-- -~

5 95 .
CLOTHING (1-NOWE;2-SUMNER ; 3-WINTER) -~ "l

2 N
ABALYSIS OPTION(1-ALL OPERATORS,2-OPERATORS ON LOS ONLY) =- . oy

1 o
REACE ALGORITAR({1=PASS THWROUGH CONTROL,2-TERNINATE AT CONTROL) -~ )

2 o
¢$eOPERATOR NJ2 1 PALLS OUTSIDE MEAS RANGE #¢% FOR MEASURENENT: 2 .
$2#0PERATOR NO: 5 PALLS OUTSIDE NPAS RANGE *¢¢ POR MEASURPMENT: 5 o
$8SOPERATOR NO: 6 PALLS OUTSIDE KPAS RANGE ¢¢¢ POR MBASURENENT: 7 .
*$*OPERATOR NO: 7 PFALLS OUTSIDE REAS RANGE %¢s POR MPASURBAENT: 2 -
**#0PERATOR NO: 11 FALLS OUTSIDF NEAS RANGE #%¢ POR MEASUR®NENT: 8 .
S*sOPERATOR WO: 12 PALLS ONTSIDE NPAS RAKGE %= FOR MEASUREAENT: 1 -
$S¢0PERATOR NO:z 13 PALLS OUTSIDE MEAY RANSE #%% POR MPASURBAENT: 2 R
#3*OPERATOR WO: 14 PALLS OUTSINE REAS RANCE ®s& TOR MEASURENENT: 1 -
##¢0PERATOR NO: 15 PALLS OUTSIDR NZAS RANGE ##& POR NEASUREMENT: 4 N
*s40PERATOR W02 22 PALLS OUTSIDE RFAS RANGY #4¢ POR NEUASURFEMENT: 1 . -
S®¢OPERATOR ¥Ds3 28 PALLS OUTSIDPF NEAS RANGP #®&¢ FPOR MEASUREMENT: 1 "
**80PERATOR NO: 28 PALLS OUTSIDE WEAS RANGE %4 FOR MEASURFEENT: 1 .
*#e¢OPERATOR ND: 30 PALLS ONTSIDZ MEAS RANGE *#%s POR MEASUREMENT: 10 -
$%¢QPERATOR NO: 34 FALLS OOTSINE MEAS RANGE ¢%& FOR MEASOREMENT: 5 ¥
#S20PPRATOR NO: 36 PALLS OUTSIDY NEAS RANGF *%® FOR MEASURPHENT: 5 t
®¢sOPERATOR ¥O: 37 PALLS OUTSIDP NPAS HANGE #%s POR NEASURENENT: i -
#$¢OPERATOR N): 39 PALLS OUTSIDE MPAS WANGE $¢* FOR MEASURENENT: 11 g
**20PERATOR N0: 40 PALLS OUTSIDE MPAS RANGE ®%% POR NEASURBMENT: 2 g
$$2DPERATOR NO: U3 FALLS OUTSIDE MEAS RANGE ®%¢ PFOR NPASUREMENT: 1 .
€S¢QPERATOR FO: 44 PALLS OUTSIDE RPAS RANGP ¢¢+ POR MEASURENENT: 1 "
**SOPERATOR ¥0: 46 PALLS OUTSIDE NEAS RANGE ¢¢s POR NEASURZNENT: 5 g
!

CRPESTATION ASSESSAENT OF REACH 3

SANPLE: ARNY AVIMN TORS PILE: 3
OPYRATOR NOS: 1- 50 o
NEASUREBNENT: STATURE PERCENTILE: 5- 95 L
O OPEM ANALYZED: 29 .
CLOTHING: SUNNRR .
CREWSTATIONS OA-58A COC KPIT-0BS PILE: NEAS/ST N\
ANCHORAGE: SYAT o
"2

L
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: DEP: 0.00 3.90 33,03 LO5S RNGLE: =13.7
SBEAT BACK: 9.00 SEAT PAN: 8.0
TRACKS: LEFT RIGHT HARNESS: 50.%
DOWN BACK: 0.00 0.00 0.00

REACH ALGORITHM: TERMINATE AT CORTROL

VISTOM ACCONMMODATION

LINE OF SIGHT

ABOYE ow BRLOW

e pIsT % PIST % DIST

PORWARD OF DEP  0.00 0.00 0.00 0.00 79.31 2,13

BERIND DEP 0.00 0.00 0,00 0.00 20.69 O, 32

AVERAGE VERTICAL AND HORIZONTAL DISPLACENENT PRON DEP

S e

AVERAGE VERTICAL AND HORIZONTAL DISPLACENENT PROM SEAT DB
Te.00 o.00

PERCRENTAGY OF CRYUPEOPLY ACCORMODATED

POSITION TO VISION POINT 0.00

ALL CONTROLS PRINARY ONLY
ZONE1E) ZONE2E3 20NE16) ZONE2E]

REACN CONTROLS 89.66 89.66 0.00 0.00
VISION POINTECREACH CONTROLS 0.00 0.00 0.00 0.00
CONTROL SUNBARY
LOCATION/
HAND HARN REQUIRED MOVEMENT
10 CONTROL WANE ] POOT LOCK GRIP ) 4 4 )
10 UHF RADIO RH OWLK PTIP 7.0 30.0 5.6
ZONE3 ACCOMNODATED 89
TOO PAR 10 AVERAGE 0.0 ~0.2 0,2 0.3
ADJUSTABLE LOCATION 8.0 30.0 5.6
ZONE3 ACCOMODATED 89
TOO PAR AR Y AVYERAGE 0.0 0.1 0.1 0.2
. ..'-"'-.. " -.'-‘- e "'..' ..'-'.'-.- ‘_-."-.‘_:.'.\..' .:"--'. -"t"'-. "-.'..‘ IR ."v.'.:'.- ‘. .--'- e 0“‘ '-.. R ..".-"--".."‘...“..—'--.'.u"- .‘.-".--'h:‘;
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HOTH BENDS
ZONE3 ACCOMODATED 89
TOO FAR 10

-, -~ - PY Y P Y ¥ LT T Yy

LT LY L T 2 Y vy ¥

CAR(1-0OPER SAMPLE,2-CREWSTATION, 3=ACCOM ANALYSIS,4~REACH ERV,5-END) --
S

BND OF CAR HNODEL
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